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P a r t  I 
I n t r o d u c t i o n  
1.1 B a c k g r o u n d  
The  I n t e r n a t i o n a l  D e v e l o p m e n t  R e s e a r c h  C e n t r e  o f  
C a n a d a  a n d  t h e  D e p a r t m e n t  o f  T e c h n o l o g y  a n d  Economic  
C o o p e r a t i o n  h a v e  c o n d u c t e d  t h e  e v a l u a t i o n  o f  t h e  i n p a c t s  
o f  t h e  r e s e a r c h  p r o j e c t s  s u p p l e m e n t e d  b y  I D R C  d u r i n g  May 
1 9 8 7  F e b r u a r y  1988. 
The  r e s e a r c h  p r o j e c t s  on m e d i c i n e  a n d  p u b l i c  h e a l t h  
b e i n g  e v a l u a t e d  w o u l d  b e  a p p l i c a b l e  t o :  
1 .  t h e  m o d e l l i n g  o f  o t h e r  p r o j e c t s ,  
2 .  t h e  s e t t i n g  u p  o f  p o l i c i e s , o r  t h e  a t t a i n i n g  o f  
p r o c e d u r a l  m o d e l s .  
1 . 2  E v a l u a t e d  r e s e a r c h  p r o j e c t s  on m e d i c i n e  a n d  p u b l i c  
h e a l t h  
F o l l o w i n g  i s  t h e  l i s t  o f  t h e  p r o j e c t s  b e i n g  e v a l u a t e d  
1. Food S u p p l e m e n t  P r o j e c t s :  
a )  V i l l a g e  f o o d  p r o d u c t i o n  a n d  p r o c e s s i n g  
o u t r e a c h  ( P h a s e  I ) ,  c o n d u c t e d  b y  A r e e  V a l y a s e v i ,  
M . D . , D . S c . ,  S a k o r n  D h a n a m i t t a ,  M . D . , D . S c . , a n d  S o m j a i  
W i c h a i d i t ,  Ph.D.  The  p r o j e c t ' s  s i t e  was i n  Ubon R a j t h a n i .  
The  i m p l e m e n t a t i o n  p e r i o d  was 2 6  m o n t h s  ( 1 9 7 9 - 1 9 8 1 ) ,  a n d  
b )  Food p r o c e s s i n g  c e n t r e s  ( P h a s e  1 1 ) ,  c o n d u c t e d  
by  Aree V a l y a s e v i ,  M . D . ,  D . S e . , S a k o r n  D h a n a m i t t a ,  
M.D. ,D .Se .  a n d  S o m j a i  W i c h a i d i t ,  Ph .D.  The  p r o j e c t ' s  
s i t e  i s  i n  Ubon R a j t h a n i .  The  i m p l e m e n t a t i o n  p e r i o d  i s  30 
m o n t h s  ( 1 9 8 1 - - 1 9 8 4 ) .  
2 .  Improvement .  o f  d e r m a t o l o g i c a l  p r a c t i c e  i n  
T h a i l a n d ,  c o n d u c t e d  by  Renoo K o t r a j a r a s ,  M . D .  The  
p r o j e c t ' s  s i t e  i s  i n  Bangkok a n d  u p c o u n t r i e s .  The  p e r i o d  
o f  p r o j e c t  i s  1 5  m o n t h s .  
3 .  D e v e l o p m e n t  o f  a p p r o p r i a t e  a n d  e c o n o m i c  
t r e a t m e n t  s y s t e m  f o r  h o s p i t a l  w a s t e w a t e r ,  c o n d u c t e d  by  
Mrs. N i t a y a  Mahabho l  'and M r .  P i p o p  P h a t c h a s a p h a n s a k u l .  
The  p r o j e b t ' s  s i t e  i s  i n  Ayudhya a n d  t h e  p r o j e c t  p e r i o d  i s  
3 y e a r s  ( 1 9 8 3 - 1 9 8 5 ) .  
1 . 3  E v a l u a t i o n  P u r p o s e  
The  g e n e r a l  p u r p o s e  w a s  t o  f i n d  o u t : -  
1. W h e t h e r  t h e  p r o j e c t s  w e r e  c o m p l e t e d ,  w h a t  h a d  
b e e n  c o m p l e t e d ,  how w e r e  t h e y  a c c o m p l i s h e d ,  w h a t  s t i l l  
r e m a i n e d  a n d  why. 
2 .  The  r e s e a r c h  r e s u l t s ,  i n f o r m a t i o n ,  a n d  
i m p l e m e n t a t i o n ;  a n d  t h e i r  d i r e c t  a n d  i n d i r e c t  a p p l i c a t i o n .  
3 .  The p o t e n t i a l s  o f  t h e  r e s e a r c h  r e s u l t s  a n d  
i m p l e m e n t a t . i o n s  t o w a r d s  b u s i n e s s  e n t e r p r i s e s .  
S p e c i f i c  O b j e c t i v e s  
1.  To f i n d  o u t  w h e t h e r  t h e  p r o j e c t s  a c h i e v e  t h e i r  
o b j e c t i v e s .  
2 .  To f i n d  o u t  t h e  a r i s i n g  i m p a c t s :  
2 . 1  a s  s t a t e d  i n  t h e  o b j e c t i v e s .  
2 . 2  o t h e r  i m p a c t s .  
3 .  To s t u d y  t h e  c o n d i t i o n s  l e a d i n g  t o  t h e  
p r o j e c t s ' a ' c h i e v e m e n t  a n d  f a i l u r e .  
, 4 .  To d e t e r m i n e  t h e  a r i s i n g  t e c h n o l o g y .  
5 .  To d e t e r m i n e  t h e  b e n e f i t s  o f  t h e  p r o j e c t s .  
6 .  To s e e  t h a t  t h e r e  i s  a n  a p p l i c a t i o n  o f  r e s e a r c h  
f i n d i n g s  . 
7 .  To f i n d  out .  i f  t h e  r e s e a r c h  i n f o r m a t . i o n  i s  u s e d ,  o r  
d i s s e m i n a t e d  t o  o t h e r s .  
8.  To f i n d  o u t  i f  t h e r e  i s  a n  a t t a i n m e n t  o f  p o l i c i e s ,  
a p p r o a c h e s ,  a n d  s u g g e s t i o n s .  
9 .  To f i n d  o u t  i f  t h e r e  i s  a n  i n d i r e c t  o r  d i r e c t  u s e  
o f  t h e  r e s e a r c h  f i n d i n g s ,  e g . , a s  m o d e l s  f o r  o t h e r  
p r o j e c t s ,  f o r  s e t . t i n g  u p  p o l i c i e s ,  e t c .  
1 0 .  To s e e  i f  t h e  p r o j e c t  i m p l e m e n t a t i o n  l e a d s  t o  t h e  
s e t t i n g  up  o f  p o l i c i e s .  
The e v a l u a t i o n  r e s u l t s  w o u l d  b e  b e n e f i c i a l  t o :  
I .  The p r o j e c t  s u p p l e m e n t e r s .  
2 .  The p r o j e c t  i m p l e m e n t e r s .  
3 .  R e l e v a n t .  p e r s o n n e l  a n d  t a r g e t  g r o u p s .  
1 . 4  The e v a l u a t i o n  m o d e l s  a n d  t h e  means  f o r  t h e  
p r e s e n t a t i o n  o f  e v a l u a t i o n  r e s u l t s .  
1. E a c h  p r o j e c t  was  e v a l u a t e d  s e p a r a t . e l y ,  e m p h a s i z i n g  
t h e  c o n t e n t  o f  : 1 )  p r o j e c t  bac lcg round  
2 )  e v a l u a t i o n  p r o c e d u r e s  
3 )  d i r e c t  a n d  i n d i , r e c t s  r e s u l t s  
o f  p r o j e c t  
4 )  s u g g e s t i o n s  
2 .  The s t e p s  i n  e v a l u a t i o n  i n c l u d e d :  
1 )  Rev iew o f  d o c u m e n t s  c o n c e r n i n g  b a s e - - l i n e  d a t a ,  
o b j e c t i v e s ,  a c t . i v i t i e s ,  work  r e s u l t s ,  b r a i n i n g s ,  
d i s s e m i n a t i o n  o f  work  r e s u l t s ,  d e t e r m i n a t i o n  
o f  v a r i a b l e s  a n d  i n d i c a t o r s ,  c r i t e r i a  u s e d  t o  
i n d i c a t e  s u c c e s s  a n d  f a i l u r e ,  p r o j e c t  c o s t /  
b e n e f i t  ( A p p e n d i x  1 . 1 )  
2 )  I n t e r v i e w i n g  p r o j e c t  i m p l e m e n t e r s ,  w o r k e r s ,  
' a n d  r e l e v a n t  p e r s o n n e l  ( A p p e n d i x  1 . 2 )  
3 )  O b s e r v a t i o n  o f  a r i s i n g  f a c t o r s  b o t h  i n  t h e  
p r o j e c t .  a r e a s  a n d  r e l e v a n t  a r e a s .  
4 )  S t u d y  o f  t h e  a p p l i c a t i o n  o f  r e s e a r c h  
a c t i v i t i e s  a n d  r e s u l t s  e g . ,  t h e  e x t e n s i o n  
d e v e l o p m e n t  o f  r e s u l t s ,  t h e  c o o p e r a t i o n  o f  a n d  
a p p r o v a l  b y  . communi ty ,  t h e  i m p a c t s  on t h e  t a r -  
g e t  g r o u p .  
5 )  C o m p a r i s o n  o f  v a r i a b l e s  a n d  i n d i c a t o r s  b e t w e e n  
t h e  a r i s i n g  r e s u l t s  a n d  b a s e - l i n e  d a t a  ( i f  
a n y )  u s i n g  when p o s s i b l e  t h e  i n d i c a t o r s  
a t t a i n e d  f r o m  t h e  w o r k s h o p  "The  c o n s t r u c t i o n  
o f  Mode l s  t o  E v a l u a t e  t h e  I m p a c t s  f r o m  
P r o j e c t s  S u p p l e m e n t e d  b y  I D R C "  w h i c h  was h e l d  
on November 14 -15  1 9 8 6 ,  b y  t h e  DTEC ( A p p e n d i x  
1 3 )  
An i n f o r m a t i o n - r e c o r d i n g  fo rm was p r e p a r e d  
i n  o r d e r  t o  r e c o r d  o b s e r v e d  and  i n t e r v i e w e d  
d a t a .  
3 .  c o n c l u s i o n  o f  r e s u l t s  f rom a l l  p r o j e c t s  
T h i s  was c a r r i e d  o u t  i n  o r d e r  t o :  
1) s e e  " '  ...+ a p p l i c a b i l i t y  o f  t h e  r e s e a r c h  
f i n d i n g s .  
2 )  see  t o  t h e  p o s s i b i l i t y  o f  f u t u r e  implementa -  
t i o n s  o f  r e s e a r c h  t e c h n o l o g y  b y  t h e  i n s t i t u -  
t i o n s  o r  s e c t o r s  c o n c e r n e d .  
P a r t  I1 
E v a l u a t i o n  R e s u l t s  
P r o j e c t  No.1 
S u p p l e m e n t a r y  Food P r o j e c t  
2 . 1  M a j o r  E l e m e n t s  o f  t h e  P r o j e c t  
2 . 1 . 1  V i l l a g e  Food P r o d u c t i o n  a n d  P r o c e s s i n g  
O u t r e a c h  P r o j e c t  
The N u t r i t i o n a l  R e s e a r c h  I n s t i t u t e  o f  M a h i d o l  
U n i v e r s i t y  h a s  a d u t y  t o  p r o m o t e  r e s e a r c h  a n d  d e v e l o p m e n t  
on  f o o d  a n d  n u t r i t i o n .  
The i m p o r t a n t  m a l n u t r i t i o n  p r o b l e m  i n  T h a i l a n d  was  
f o u n d  t o  b e  t h a t  o f  p r o t e i n  e n e r g y  m a l n u t r i t i o n  (PEM), 
n o t a b l y  b e f o r e  1 9 7 9 .  T h i s  PEM c o n d i t i o n  was f o u n d  i n  70% 
o f  p r e - s c h o o l  c h i l d r e n  ( l e s s  t h a n  6 y e a r s  o f  a g e ) .  The 
r e s e a r c h e r s  b e l i e v e d  t h a t  t h e  c o n s u m p t i o n  o f  s u p p l e m e n t  
f o o d ,  w h i c h  was  a  m i x t u r e  o f  g l u t i n o u s  r i c e ,  b e a n s  a n d  
s e s a m e  a t  a  r a t i o  o f  7 0 : 1 5 : 1 5  c o u l d  p r e v e n t  PEM i n  p r e -  
s c h o o l  c h i l d r e n .  The f o o d  m i x t u r e  s h o u l d  b e  g i v e n  t o  
c h i l d r e n  a s  t h e y  w e r e  s t i l l  i n f a n t s .  However ,  i t  h a d  t o  
b e  a c c e p t e d  b y  t h e  t a r g e t  g r o u p .  
The a i m  o f  v i l l a g e  f o o d  p r o d u c t i o n  a n d  p r o c e s s i n g  
o u t r e a c h  p r o j e c t  was  t o  f i n d  o u t  t h e  c o n v e n i e n c e  o f  
p r o d u c t i o n  a n d  t h e  a c c e p t a n c e  o f  v a r i o u s  s u p p l e m e n t a r y  
f o o d s  a t  a  v i l l a g e  l e v e l .  The d e t a i l e d  o b j e c t i v e s  w e r e :  
1 )  To s e e  i f  t h e r e  was  a n  a c c e p t a n c e  o f  v a r i o u s  
f o r m u l a s  o f  s u p p l e m e n t a r y  f o o d  p r o d u c t , i o n  i n  t h e  v i l l a g e s .  
2 )  To s e e  i f  s u p p l e m e n t a r y  f o o d s  w e r e  a c c e p t e d .  
3 )  To s e e  i f  t h e r e  was a n e e d  t o  e s t a b l i s h  f o o d  
p r o c e s s i n g  c e n t r e  (EPC) i n  t h e  v i l l a g e s .  
The p r o j e c t ' s  s i t e  c o v e r e d  Ban Nong H a i  a t  Amphur 
P i b o o n m a n g s a h a r n  a n d  Ban Dang,  Ban L a i  Sung  a t  Amphur 
T r a k a r n p u e t p o n ,  U b o n r a j t h a n i .  
The c r i t e r i a  f o r  s e l e c t i o n  o f  t h e  t h r e e  v i l l a g e s  i n  
T r a k a r n  r e s t r i c t  w e r e :  
1.  A v a i l a b i l i t y  o f  i r r i g a t i o n  o r  w a t e r  s u p p l y .  
2 .  P r e s e n c e  o f  a h e a l t h  c e n t e r ,  a n d  
3 .  P r e s e n c e  o f  " v i l l a g e  l e a d e r "  
The r e s e a r c h e r s  a g r e e d  when t h e  p r o j e c t  w a s  n e a r l y  
c o m p l e t e d  t h a t  n u t r i t i o n a l  s t a t u s  o f  i n f a n t s  a n d  p r e -  
s c h o o l  c h i l d r e n  i n  t h e  t h r e e  v i l l a g e s  a t  Amphur T r a k a r n  
w a s  n o t  i m p r o v e d .  I t  was f o u n d  t h a t  c h i l d r e n  who w e r e  n o t  
m a l - - n u t r i t i o n e d  a t  t h e  b e g i n n i n g  o f  t h e  p r o j e c t  became 
m a l - n u t r i t i o n e d  when t h e  p r o j e c t  w a s  a t  t h e  f i n a l  s t a g e .  
T h u s ,  a  r e s e a r c h  p r o j e c t  h a d  t o  b e  c o n d u c t e d  t o  s t u d y  t h e  
d i s t r i b u t i o n  a n d  t h e  m a r k e t i n g  o f  s u p p l e m e n t a r y  f o o d  
f o r m u l a ;  i n  o r d e r  t h a t  t h e  f o r m u l a  w a s  a c c e s i b l e  t o  a l l  
t a r g e t  g r o u p s .  
2 . 1 . 2  Food P r o c e s s i n g  C e n t e r  P r o j e c t  
T h i s  p r o j e c t  w h i c h  was c o n d u c t e d  a t  Ban Nong Ha i  
a n d  a t  9 o t h e r  c l o s e - b y  v i l l a g e s  a i m e d  a t  d e t e r m i n i n g  t h e  
c o s t - b e n e f i t  o f  v i l l a g e  f o o d  p r o d u c t i o n  a n d  p r o c e s s i n g ,  
a n d  a t  d e v e l o p i n g  e c o n o m i c a l l y  a n d  s o c i a l l y  v i a b l e  s y s t e m s  
of product ion and market,ing of infant-formula 
supplementary food which was produced at the villages' 
food processing centers (FPC). Following are the detailed 
objectives 
1) To determine the cost--efficiency and efficacy of 
established FPC at Tambon and Village levels. 
2) To see if there was any possibility of using a 
village FPC for the near villages. 
3) To determine the. operational requirement of FPC 
which could be used by the villagers. 
4) To determine the economic feasibility in the 
marketing of supplementary food for infants which was 
produced at Ban Nong Hai, supplying Ban Nong Hai and the 
nine close-by villages. (Totalling 10 villages of Phase I1 
project's site). 
5) To determine the other requirements of consumers 
of supplementary food formula. 
6) To find out the impacts on t,he nutritional 
status of infants. The t.arget population of the project 
consisted of: 
1) Children younger than 6 years (The word 
'infant' was used for children below 2 years, and 
'preschool children' or 'preschoolers' for children from 
2 to 6.) 
2) The mothers of these children, and 
3) Pregnant. women and breast-feeding mothers. 
The project was conducted by : 
1) Three project leaders. 
2) One field director and 4 assistants working 
at th& project's site. 
The basic approaches of the project were 
1) Familiarity with villagers in the project's 
site. 
2) Approaching local officers (at Tambon, 
district,and town levels) whose assistances 
were needed. 
3) Formulating a supplementary food formula 
with a mixture of rice, bean, and sesame. 
4) Studying t,he ac~eptance of experiment.ed food 
formula. 
5) Promoting the use of supplementary food 
formula, its marketing., and advertisement 
through video, radio, and public service 
announcements. 
The implementing period and activities are shown in 
Appendix 2.1 
2.2 The Achievement of objectives. 
The following elements had been achieved:- 
1) Supplement,ary food formula (glutinous rice + 
mung bean or soy bean + sesame or ground nut, 70:15:15 by 
weight) which had been used during Phase I and I 1  of t.he 
project. 
2) A test had been conducted with a group of 
preschoolers at Ubonrajthani before project. implementation 
to see if they would eat this supplementary food. It was 
found that over 90% of this group wou1.d eat it. 
3) The experimented food processing centers 
(FPC) at Ban Nong Hai, Ban Dang, Ban Lai Tung, and Ban Lai 
Sung were used by project officers, local officers, 
community leaders, and villagers. 
4) There was a possibility of acceptance of 
supplementary food formula production by villagers, using 
indigenous raw materials (rice, beans, and sesame), and 
simple equipment to roast and grind, which cou1.d easily be 
found in the household and also available at the FPC. 
5) Village FPC proved to be useful for project. 
implementation of the following activit.ies: 
- House wives gathering 
- Cooperation in the production of supplemen- 
tary food formula (roasting, grinding, 
packing) 
- Provision of health care and nutritional 
education 
- Cooking of high-nutrition food eg., of meat. 
and vegetable for children. 
- Demonstration of various occupational 
processes to increase the income of the 
villagers. 
6) It. was found that disseminatj.on of formula 
supplementary food among the population needed some 
marketing techniques which were beyond the capacity of 
this project. 
7) It. was found that there was a demand of 170 
to 700 bags of supplementary food formula per month while 
the project. could produce from 200 to 800 bags/month 
(during project period), 
8) 10% of target population consumed 
supplementary food formula. 
9) The children in the target. population who 
were at stage 2 and 3 of malnutrition had a better 
nutritional status after 3-4 months of feeding with 
supplementary food formula. 
10) It was found that production of 2,000 bags of 
supplementary food formu.la would reduce the initial cost. 
of production. (The price was not recorded) 
There were some elements which had. not been achieved: 
1) The cost-efficiency in the setting up of FPC could - 
not be determined. 
2) The quantit.ative analysis of operational 
requirement of village FPC could not he carried out. - 
Supplementary food formula 
The project succeeded in formulating seven formulas of 
supplementary food. (see Appendix 2.2). The formulas were 
tested with a sampled group of preschoolers in Ubonrajthani. 
Over 90% of the children would eat formulas with a mixture 
of glutinous rice, soy bean (or mung bean), and sesame (or 
groundnut) at village FTC, during the period of project 
implementation, with participation from the preschoolers' 
mothers. The supplementary food produced was adviced to 
be mixed with meat and vegetable. 
During Phase I of the project, malnutrition conditions 
could be improved among preschool children at Nong Hai. 
At the other villages, they were not improved which could 
be due to other factors such as the mothers were busy with 
their occupations. 
It should be noted that. during Phase I of the project., 
the supplementary food formula was distributed free to the 
villagers. After this, they rarely consumed it, which 
could be because: 
1) They did not have enough time. 
2) Some raw materials were not. available in the 
villages, eg. beans and sesame. 
In addition to this, some villagers had been familiar 
with high-quality supplementary food which readily mixed 
with water and would buy this commercial supplementary 
food if they could afford it. 
Food processing centers 
The FPC was set up in each village during Phase I of 
the project, having a project implementer as the FPC's 
manager who carried out. the following activities with the 
I 
villagers: 
- Providing health care service 
- Providing nutritional education 
- Introducing planting techniques and animal farming 
- Introducing weaving techniques 
- Producing and packing supplement.ary food formula 
(100, 250 g.) 
- Catering for preschoolers who were taken to the 
center. 
- Distributing supplementary food formula 
.- 'Producing other nutritional food, eg., soy bean 
milk, soy bean cookies, mung bean products, 
groundnut products 
- Demonstrating presei-vat.ive processes e g .  , dry fish, 
vegetables, fruits ; prickles. 
- Weighing children every month, teaching the mothers 
about weight and nutritional status. 
At the FPC, equipment such as a hand grinder, cookers 
and cooking utensils were provided. 
The health economic agricultural officer, health 
officers, nutritional workers, and project implementers 
used, FPC as a place to demonstrate cooking of high- 
nutrition food. 
It. should be noted that. when the project ended, the 
FPC's were scarcely used to produce supplementary food 
formula. 
Supplementary food for children 
Besides the supplementary food formula (rice + bean + 
sesamej, introduction was made for t,he villagers to feed 
their children with nutritional food apart from their 
simple food. These were soy bean milk and cookies. 
Usually, Northeast children have two meals at home 
where they are fed with glutinous rice and fermented fish. 
The project had introduced them to grow vegetables and 
farm animals or fish, so that the villagers would also had 
nutritional food to eat. They would come to FPC to cook 
together, and this activity is still practised today. 
Promotion of local food production 
In order that the villagers had enough vegetables, 
fruits, and meat to consume; the project (with development 
workers, agricultural officers, etc.) advised and 
encouraged tbem to grow vegetables and fruits, to raise 
poultry and to farm fish. 
The villagers at. Ban Nong Hai grew groundnut, mung 
bean, developed fish farming and second crop production. 
At Ban Lai Tung, there were duck farming and fish 
farming. 
At Ban Dang, there was planting of mung bean, 
groundnut,, sesame, malherry and pepper. 
etc. 
Some still practise these agricultural processes after 
the project ended wit.h a support from development workers 
and agricultural officers. 
Feeding activities 
During the project implementation period, the children 
came to eat at FPC 1-3 times a week. The Children were 
weighed and recorded so as to evaluate the results of 
supplementary food formula feeding. The mothers of stages 
2 and 3 malnourished children were encouraged to bring 
their children to FPC. Stage 1-malnourished children 
and other children could come at their convenience. The 
mothers were asked to bring with them to the center the 
raw materials (if they had any). 
Nutritional education and health care services 
Nutritional education and health care services were 
introduced to the villagers through personal relationships 
among individuals, using various media, and were 
especially successful at Ban Non Hai. The project's 
nurses could provide a lot of health care services to the 
villagers who appreciated the activities greatly. 
Mot.ivat ion 
Encouragement was made to the mothers of preschool 
children to join the project. This was achieved through 
many means to make them realize the usef.r.ilness of 
supplementary food formula. 
Collection of data and evaluation 
At the beginning stage, base-line data were collected 
by recording age, weight, height of every preschooler so 
that the data could be used to evaluate nutritional status 
of the target population. Other data such as FPC's daily 
activities, production of supplementary food formula, 
follow-up of children's growth, etc., were recorded for 
later evaluation. 
2.3 Other results 
1) Income generation. for villagers. Most of 
villagers in North--eastern part of Thailand were poor. To 
get nutritious food they must earn more money to buy food 
or raising raw food materials. The project initiated home 
indust,ry, home gardening, fruit growing, building of fish 
ponds, and poultry raising in the villages. The project 
also mot.ivated cooperative and marketing to reduce the 
villagers' expenditure. 
2) Establishment of group-processing for village 
development in many aspects particularly production of 
hand bag, and poultry raising. 
3) Motivation of interest. in working for the 
villages. 
4) Getting a pat.tei-n or model of producing and 
distribution of the supplementary food formula. The 
project tried to push this model or its modification to be 
the nation's programmes for correction of malnutrition. 
5) The supplementary food formula was used by 
adults-- mixing in their daily meals. 
6) It. was found that the supplementary food 
formula was useful for patients and old persons. 
7) Getting participation from local government 
officers, community leaders, village volunt.eers, and 
villagers. 
8 The educational authority has been 
understanding the need of supplementary food in children, 
and programme for food supplement. Therefore additional 
school lunch programme were started for school children. 
9) The project's activity mbtivated the Nong Hai's 
district (community) hospital to join the programme and 
carried out the community activities such as up-grading 
the mobile unit, having immunization programme in the 
project's site (Ban Nong ITai),, and initiating the 
hospital's supplementary food activity in other villages. 
Unfortunately,these activities could not be continued. 
10) Having the project in Nong Hai made the Ubon's 
Provincial Health Office send local health officer to work 
in the village. 
11) The project could make some women in the 
villages to be community leaders/teachers, particularly 
in Ban Dnng, One of them became a resource person (with 
the community development unit) for teaching in other 
districts and provinces. 
12) The results of group-processing in Ban Dang 
initiated by the project could make BAn Dang to be 
selected as the "ASEAN's women village". 
2.4 Condition (Reasons) for success 
1. Familiarity 
The projects were conducted as a continuing 
p r o c e s s  o f  many p r e v i o u s  p r o j e c t s .  The  p r o j e c t ' s  worke ra  
w e r e  f a m i l i a r  w i t h  t h e  v i l l a g e r s  a n d  l o c a l  o f f i c e r s .  
M o t i v a t i o n  o f  v i l l a g e r s  a n d  l o c a l  o f f i c e r s  t o  c o o p e r a t e  i n  
t h e  p r o j e c t s '  a c t i v i t i e s  a n d  f u n c t i o n s  was  e a s y .  
2 .  M e t h o d s  o f  communi ty  a p p r o a c h  
T h i s  p r o j e c t  u s e  m e d i c a l  a n d  h e a l t h  c a r e  s e r v i c e ,  
c l a i m e d .  b y  t h e  p r o j e c t ' s  l e a d e r s  a s  a n  e f f i c i e n t  
s p e a r h e a d  f o r  a p p r o a c h i n g  t h e  c o ~ n m u n i t i e s ,  t o  g a i n  
p o p u l . a r i t y  f r o m  t h e  v i l l a g e r s .  
3 .  C o o p e r a t i v e n e s s  
D u r i n g  t h e  p e r i o d  o f  t h e  p r o j e c t .  t h e r e  w e r e  j o i n t  
a c t i v i t i e s  among t h e  p r o j e c t ' s  w o r k e r s  a n d  v i l l a g e r s  w i t h  
s u p p o r t  f r o m  l o c a l  o f f i c e r s  p a r t i c u l a r l y  t h e  a c t i v i t i e s  
demanded b y  t h e  c o m m u n i t y .  
4 .  S i t u a t i o n  a n a l y s i s  a n d  b u i l t - i n  e v a l u a t i o n  
The p r o j e c t  s t u d i e d  demand a n d  s u p p l y  o f  t h e  raw 
m a t e r i a l s ,  d i s t . r i b u t i o n  c h a n n e l s  o f  p r o d u c t s ,  a n d  many 
i m p o r t a n t  s i t u a t i o n s  f o r  l a u n c h i n g  a n d  managemen t  o f  t h e  
p r o j e c t .  C o s t  o f  p r o d u c t i o n ,  p r o m o t i o n  a n d  d i s t r i b u t i o n  
o f  p r o d u c t s ,  r a t e  o f  p r o d u c t i o n  a n d  a c c e p t a b i l i t y  o f  
s u p p l e m e n t  f o r m u l a  w e r e  a l s o  s t u d i e d  b y  t h e  management  o f  
t h e  p r o j e c t .  
5 )  Good p l a n n i n g  
The  p r o j e c t s  w e r e  p l a n n e d  a n d  i m p l e m e n t e d  w i t h  
c o m p l i a n c e  f r o m  t h e  v i l l a g e r s  a n d  v i l l a g e  l e a d e r s  t o  
e n s u r e  communi ty  p a r t i c i p a t i o n  a n d  s e l f  r e l i a n c e .  
6 )  S i m p l i c i t y  a n d  a v a i l a b i l i t y  o f  l o c a l  m a t e r i a l s  
"The  p r o c e s s i n g  m e t h o d  b a s e s  o n  u s i n g  k i t c h e n  
u t e n s i l s  a v a i l a b l e  i n  v i l l a g e s  a n d  s i m p l e  e q u i p m e n t s ,  
s u c h  a s  t i n  p l a t e ,  i r o n  p a n  a n d  s i m p l e  g r i n d e r .  The  s t e p s  
i n  p r o c e s s i n g  d o n e  b y  t h e  p r o j e c t  w o r k e r  was  s i m p l e  a n d  
p r a c t i c a l  ( r o a s t i n g ,  w e i g h i n g  a n d  g r i n d i n g ) .  
S u p p l e m e n t a r y  f o o d  f o r m u l a  a n d  t h e  s u p p l e m e n t  f o o d  f o r  
c h i l d r e n  u s e d  l o c a l  a v a i l a b l e  r a w  m a t e r i a l s  w i t h  low c o s t  
a n d  h i g h  n u t r i t i v e  v a l u e .  ", s a i d  t - h e  p r o j e c t . '  w o r k e r s .  
7 )  M o d i f i c a t i o n  a n d  i m p r o v e m e n t  
D u r i n g  h e  p r o j e c t  t i m e ,  e v a l u a t i o n  o f  a c t i v i t i e s  
a n d  r e s u l t s  w e r e  d o n e  c o n t i n u o u s l y .  The  r e s u l t s  o f  
e v a l u a t i o n  made p r o j e c t ' s  l e a d e r s  a n d  w o r k e r s  m o d i f y  a n d  
i m p r o v e  t h e i r  a c t i v i t , i e s ,  e q u i p m e n t s  a n d  r e a r r a n g e  t h e  
t i m e  s c h e d u l e s  a n d  work  l o a d .  
8 )  Income  G e n e r a t i o n  
T h e r e  w e r e  a c t i v i t i e s  t o  p r o d u c e  i n c o m e  
g e n e r a t i o n  ( t o  s u p p o r t  f a m i l y  e x p e n s e  a n d  m a k i n g  power  t o  
b u y  m a t e r i a l s  t o  p r o d u c e  s u p p l e m e n t a r y  f o o d  f o r m u l a )  
c o n d u c t e d  i n  t h e  p r o j e c t ' s  s i t e s .  
I n  Nong H a i  : i n t r o d u c t i o n  o f  h i g h  y i e l d  s i l k  
worm, p r o m o t i o n  o f  modern  looms  t o  f a c i l i t a t e  w e a v i n g  o f  
s i l k ,  p r o m o t i o n  o f  c l o t h  d y e i n g ,  b a t i c k - m a k i n g ,  a n d  m a k i n g  
b l a n k e t s  f r o m  u n u s e d  p i e c e s  o f  c l o t h e s .  
I n  t h e  o t h e r  3 v i l l a g e s  a t  T r a k a r n  D i s t r i c t . ;  
p r o m o t i o n  o f  h i g h  y e i l d  s i l k  worm, w e a v i n g  o f  b a s k e t s  a.nd 
b l a c k s m i t h .  
T h e s e  a c t i v i t i e s  w e r e  i n i t i a t e d  b y  t h e  p r o j e c t  
w i t h  s u p p o r t s  f r o m  l o c a l  communi ty  d e v e l o p m e n t  o f f i c e r  a s  
w e l l  a s  o f f i c e r s  f r o m  o t h e r  s e c t o r s  i .  e . ,  a g r i c u l t u r e ,  
a d u l t  e d u c a t i o n ,  home i n d u s t r y ,  e t c .  
B e s i d e s  t h e  a b o v e  c o n d i t i o n s ,  i t  w a s  f o u n d  t h a t .  
g i v i n g  t h e  s u p p l e m e n t a r y  f o o d  f o r m u l a ,  f r e e  o f  c h a r g e ,  
made t h e  v i l l a g e r s  consume  t h e  p r o d u c t .  A f t e r  t h e  
p r o j e c t  e n d e d  v i l l a g e r s  h a v e  many r e a s o n s  f o r  s t o p p i n g  
p r o d u c t i o n  o f  t h e  s u p p l e m e n t  f o r m u l a .  
C o n d i t i o n s  ( R e a s o n s )  o f  f a i l u r e  
D u r i n g  t h e  p r o j e c t  t i m e ,  t h e  v i l l a g e r s  a c c e p t e d  
t h e  s u p p l e m e n t a r y  f o o d  f o r m u l a .  When i t  w a s  n o t  f r e e  o f  
c h a r g e  t h e y  s t o p p e d  u s i n g  t h e  f o r m u l a .  
The  p r o j e c t .  l e a r n t  t h a t  s u p p l e m e n t a r y  f o o d  
f o r m u l a  c o u l d  n o t  b e  p r o d u c e d  f o r  m a r k e t i n g .  O n l y  1 0 %  o f  
t a r g e t  p o p u l a t i o n  ( i n f a n t s  a n d  p r e s c h o o l  c h i l d r e n )  
consumed  t h e  f o r m u l a .  Demand o f  t h e  p r o d u c t s  w a s  low 
b e c a u s e  o f  low p u r c h a s i n g  p o w e r  a n d  l a c k  o f  a w a r e n e s s  o f  
t h e  i m p o r t a n t  o f  s u p p l e m e n t a r y  f o o d  b y  t h e  r u r a l  m o t h e r s  
a n d  l a c k  o f  p r o m o t i o n  a n d  m a r k e t i n g  t e c h n i q u e s .  C o s t  o f  
p r o d u c t i o n  c o u l d  n o t  b e  r e d u c e d  b e c a u s e  o f  l ow demand o f  
p r o d u c t s .  O n l y  170-700  p a c k a g e s  c o u l d  b e  d i s t r i b u t e d  from 
t h e  t o t a l  p r o d u c t i o n  r a t e  o f  200-800 p a c k a g e s  p e r  m o n t h .  
They  a l s o  l e a r n t  t h a t  t h e  c h i l d r e n  d i d  not .  c o n t i n u e  e a t i n g  
t h e  s u p p l e m e n t a r y  f o o d  f o r m u l a  b e c a u s e  o f  i t s  t e x t u r e  a n d  
t a s t e .  
T h e i r  r e a s o n s  f o r  n o t  p r o d u c i n g  a n d  u s i n g  t h e  
s u p p l e m e n t a r y  f o o d  f o r m u l a  a r e :  
I . )  p r e p a r a t i o n  i s  n o t  e a s y ,  
2 )  n o t  t a s t e f u l ,  
3 )  s e s a m e  i s  n o t  a v a i l a b l e  i n  t h e  v i l l a g e ,  a n d  
4 )  t i m e  c o n s u m i n g  i n  p r e p a r a t i o n  f o r  a c h i l d  i n  
t h e  f a m i l y .  
A v i l l a g e  h e a l t h  v o l u n t e e r  s a i d  " A t  p r e s e n t . ,  
r i c h  v i l l a g e r s  b u y  S i m i l a c  known f r o m  a d v e r t i s i n g .  Some 
v i l l a g e r s  u s e  mung b e a n  a n d  s o y  b e a n  f o r  t h e i r  d e s s e r t .  
Soy  b e a n  m i l k  w a s  made o c c a s i o n a l l y  i n  s m a l l  amount  
b e c a u s e  t h e y  d o n ' t .  h a v e  r e f r i g e r a t o r . "  
A n o t h e r  f a i l u r e  l e a r n t  f r o m  t h i s  p r o j e c t .  i s  
u n a b i l i t y  t o  b u i l d  h a b i t  f o r  e a t i n g  s u p p l e m e n t  f o o d .  
I n  c o n c l u s i o n ,  c a u s e s  o f  f a i l u r e s  a r e  
I )  Lack  o f  m o t i v a t i o n  
2 )  Lack  o f  s e l f  r e l i a n c e  
3 )  No c o n t i n u a t i o n  
4 j  ( U n w a n t e d )  H a b i t  
5 )  Lack  o f  r aw  m a t e r i a l s  
2 . 5  The  A p p l i c a t i o n  o f  R e s u l t s  
The r e s e a r c h  r e s u l t s  w e r e  a p p l i e d  b y  t h e  g o v e r n m e n t a l  
i n s t i t u t i o n  w h e r e  t h e  p r o j e c t  i m p l e m e n t e r s  w o r k e d .  The 
r e s u l t s  w e r e  s u b m i t t e d  t o  t h e  M i n i s t r y  o f  P u b l i c  H e a l t h .  
The  M i n i s t r y  t h e n  a r r a n g e d  a  s e m i n a r  a t  LTbonRa j than i ,  b y  a  
s u p p o r t  f r o m  t h e  W o r l d  Bank .  The  m o d e l  was  a p p l i e d  i n  90  
v i l l a g e s  i n  N a k o r n R a j s i m a ,  U d o r n t h a n i ,  U b o n R a j t h a n i ,  a n d  
t h e n  i n  n e e d y  v i l l a g e s  a l l  o v e r  t h e  c o u n t r y  w i t h  a b u d g e t  
o f  $ 3 , 0 0 0  p e r  v i l l a g e .  
2 . 6  U s e f u l n e s s  o f  t h e  p r o j e c t  
The  p r o j e c t s  h a v e  b e e n  v e r y  u s e f u l  t o  t h e  p r o j e c t ' s  
l e a d e r s ,  c o - w o r k e r s ,  f i e l d  w o r k e r s ,  a n d  o t h e r s .  
The  p r o j e c t ' s  l e a d e r s  h a v e  u n d e r s t o o d  a n d  i n c r e a s e d  
t h e i r  e x p e r i e n c e  i n  many a s p e c t s  f o r  t h e i r  e v e n t u a l  
r e s e a r c h e s ,  t e a c h i n g s  a n d  m a n a g e m e n t .  The  r e s u 1 t . s  a n d  
e x t e n s i o n  o f  t h e  p r o j e c t s ,  p a r t i c u l a r l y  a t  n a t i o n a l  a n d  
i n t e r n a t i o n a l  l e v e l s ,  s u p p o r t e d  t b e  p r o g r e s s  o f  l e a d e r s  
a n d ,  m o r e  o r  l e s s ,  a w a r d e d  t h e m  h i g h  h o n o r s  s u c h  a s  "The  
a w a r d  o f  p r o m i n e n t  n a t i o n a l  r e s e a r c h e r  i n  m e d i c a l  s c i e n c e "  
a n d  "Mac S a y  S a y  Award" r e c e i v e d  b y  t h e  p r i n c i p l e  
r e s e a r c h e r .  
Most  o f  t h e  p r o j e c t ' s  c o - w o r k e r s  a n d  f i e l d  w o r k e r s  
g o t  u n d e r s t a n d i n g  a n d  g o o d  e x p e r i e n c e .  Ones  who worked  
c l o s e l y  w i t h  v i l l a g e r s  g a i n e d  p o p u l a r i t y  a n d  f a i t h  f r o m  
them.  
V i l l a g e r s  s a i d  "We h a v e  g o t  many t h i n g s  f r o m  t h e  
p r o j e c t s .  C h i l d r e n  h a v e  g o o d  h e a l t h  a n d  c l e v e r  t h a n  
b e f o r e .  We h a v e  more  home g a r d e n i n g  a n d  p o u l t r y  r a i s i n g .  
Today  o u r  i n c o m e s  a r e  h i g h e r  t h a n  b e f o r e . "  
L o c a l  g o v e r n m e n t ' s  o f f i c e s  w h i c h  p a r t i c i p a t e d  a n d  
s u p p o r t e d  t h e  p r o j e c t s  g o t  t e c h n i c a l  k n o w l e d g e  a n d  
e x p e r i e n c e  a s  w e l l  as  i n f o r m a t i o n  t o  b e  u s e d  i n  t h e i r  
w o r k s .  The  l o c a l  h e a l t h  o f f i c e r s  r e l a t e d  t o  n u t r i t i o n ,  
m a t e r n a l  a n d  c h i l d  h e a l t h ,  h e a l t h  p r o m o t i o n  a n d  e x t e n s i o n ,  
a n d  o t h e r  u n i t s  f o r  f o o d  a n d  n u t r i t i o n  i n  Ubol  b r o u g h t  
c o n c e p t ,  s t r a t e g y ,  m e t h o d s  o r  r e s u l t s  o f  t h e  p r o j e c t s  t o  
i m p l e m e n t ,  e x t e n d ,  o r  s t a r t  t h e i r  w o r k s .  
The  5 t h  a n d  6 t h  N a t i o n a l  E c o n o m i c  a n d  S o c i a l  
D e v e l o p m e n t  P l a n s  p u t  i m p o r t a n c e  o f  p r o m o t i o n  o f  
s u p p l e m e n t a r y  f o o d  t o  c h i l d r e n  i n  t h e  p l a n s .  The n a t . i o n a 1  
c o m m i t t e e  f o r  f o o d  a n d  n u t r i t i o n  f o r  s u c h  n a t i o n a l  5 t h  a n d  
6 t h  p l a n s  b r o u g h t  t h e  r e s u l t s  o f  t h e  p r o j e c t s  f o r  
c o n s i d e r a t i o n  i n  t h e  p l a n n i n g  o f  t h e  n a t i o n a l  p l a n s .  
Ministries of Interior, Education, Agriculture, and 
Public Health used principles and methods of Village 
mothers' group-activity, initiated from the projects, for 
modification of their activities and applied in their 
works in communities. 
The school lunch programme giving additional 
(supplement) food to school children 2 or 3 days in a week 
is the by-product of this food suplement project. 
2.7 Production of technology 
Technique of getting cooperation from villagers 
The project's leaders and workers used medical and 
health care as well as nutrit,ional education as the 
spearhead to introduce them and their project t-o the 
villagers. With famil' :y and good relationship and 
attitude between project's workers and villagers the 
project. could run smoothly. The project could obtain 
support from village leaders, volunteers and local 
government officers. The project's leaders and workers 
learnt that important elements are health, nutritional 
education, and food supply. 
1) Health 
- need promotive as well as curative and 
preventive actions 
2) Nutrition education 
- early introduction 
- regular and continuing 
- in combination wit.h Health education 
3) Food supply 
- nutritious crop 
- cash crop 
- supplementary food prepared in families 
and villages 
They also learnt the relationship of these element 
and t.he results provided from individual and combination 
of such elements. 
Planning and management at village level 
With the project, the  project.'^ workers studied, 
conducted, and gained experience in the management of the 
following bodies and processes: 
- village organization 
- manpower development 
- village funds 
- appropriate technology 
- skill management 
The major implementat ion techniques obtained from 
the project which had been applied were I 
1) The point of view concerning the necessity for 
children to eat supplementary food was applied in schools 
where supplementary food was prepared 2-3 days per week. 
2) The production techniques and dissemination of 
supplementary food which should be carried out at a 
community level, not in the centra.1 part, 
The inplementers of these techniques were 
1) The Division of Nutrition, Ministry of Public 
Health 
2) Home Economic Agriculture , the Department of 
Agricultural extension, Mini~try of Agriculture. 
3 The Department of Community Development, 
Ministry of the Interiors. 
2.8 Extension and implementation 
The projects' leaders and workers had extended the 
projects' results. There were: 
1. Study the estabilishment of supplementary 
food formulas and modification of distribution techniques 
in villages. 
2. Conduct.ing a workshop among departments of 
Health, Agriculture, Education, Community Development and 
University. 
3. Implementation of pilot project of nutrition 
(using Rice + Legume + Sesame or Groundnut) in primary 
health care at 3 provinces (Ubol, Udon and Korat) 
supported by World Bank managed by Health Department. 
4. Study for development of 4 important 
elements (emphasis on nutrition education) by Institute of 
Nutrition of Mahidol University (IMMU) and Ramathibodi's 
Research Centre. 
5 .  Study to improve texture, taste and favoring 
.of supplementary food formulas. 
6. Improving the equipments for processing and 
production of supplementary food formulas. 
7. Improving method for cooking the 
supplementary food formulas. 
8. Study the cost-effectiveness of production 
at sub-district level. 
9. Development of basic Minimum Needs in 
Nutrition. 
10. Study communication for behavioral changes 
using video tapes in comparison to Radio. 
11. Study the most. important component in 
effective nutrition programme. 
12. Study anthropological and sociocultural 
aspects. strategy and model for development of food 
habits. 
13. Development of appropriate nutrition 
surveillance system. 
14. Implementation of nutrition ' programme 
through integration effort of the 4 sectors (health, 
education, agriculture and community development). 
In order that the research results were applied at 
a wider scale, the project implementers had taken a group 
of interest.ed people to the project's site, or given 
lectures in seminars and trainings. The dissemination was 
also done through publication of research results in 
journals in Thailand and abroad. 
2 . 9  Information 
Information was available on the following aspects, 
through arrangements of seminars, workshops, study tours, 
discussions, etc. 
1. Implementation, results, problems, obstacles, 
etc. for the World Bank's consultant and the officers from 
the four ministries involved in supplementary food 
projects, etc. 
2. Raw materials, for Khon Kaen University. 
3. The development of tools for the production of 
food, for chulalongkorn University. 
4. The study of cost-effectureness, for Thammasart 
University. 
5 .  Research results, for the participants at the 
Third Nutrition Congress, Bangkok 1979 .  
6. Research implementation methods and findings, 
for nutritional practitioners at various villages in 
Ubonraithani, and to personnel from different departments 
and sectors, both in the country and aboard. 
7 .  Techniques and results of village food 
production and processing for the four sectors through 
workshops and study tours. 
8. The integration effort of the four sectors 
immitating Nong Hai's model. 
9. The models of production and distribution 
techniques of supplementary food at a village level, for 
doctors, nurses, nutritjonists of relevant sectors. 
10. The product ion and distribution of 
supplementary food and integrated implementation models 
for doctors, nurses, and nutritionists at a provincial 
level and a regional 1-evel. 
11. The application of research results for the 
Ministry of Public Health and local officers. 
12. The application of research results for the 
World Bank's representatives and others. 
13. The dissemination of research restilts in the 
international conferences and workshops. 
14. The dissemination of research results through 
publication in bulletins and conferences' proceedings. 
2.10 Implementation Policy 
The policy derived from project. implementation was 
to improve the nutrition of children from their 
traditional practices. 
The model has been modified and adapted for 
national action program for food and nutrition by the 
M i n i s t r y  o f  H e a l t h  s i n c e  1 9 8 1 .  
P o l i c y  I m y l e m e n t e r s :  
1. The  D i v i s i o n  o f  N u t r i t i o n ,  M i n i s t r y  o f  P u b l i c  
H e a l t h  
2 .  The  N u t r i t i o n a l  R e s e a r c h  I n s t i t u t i o n  
3 .  The N a t i o n a l  B o a r d  o f  N u t r i t i o n  a n d  Food 
P l a n n i n g  
4 .  The  N a t i o n a l  B o a r d  o f  Food a n d  N u t r i t i o n  
R e s e a r c h  
5 .  The  o t h e r  a g e n c i e s  a n d  d e p a r t m e n t s  c o n c e r n e d  
w i t h  f o o d  a n d  n u t . r i t i o n ,  b o t h  g o v e r n m e n t a l  a n d  non-  
g o v e r n m e n t a l .  
The  p r o j e c t  is  u s e f u l  t o  t h e  p o l i c y  m a k e r s  s u c h  a s  
t h e  N a t i o n a l  E c o n o m i c  n d  S o c i a l  D e v e l o p m e n t  C o u n c i l  a n d  
t h e  M i n i s t r y  o f  P u b l i c  H e a l t h  who c o u l d  make  t h e  p o l i c y  
s t a n d  a t  
- a n  i n t e r n a t i o n a l  l e v e l  t h r o u g h  i n t e r n a t i o n a l  
s e m i n a r s ,  a r t i c l e s  i n  i n t e r n a t i o n a l  j o u r n a l s .  
- a  n a t i o n a l  a n d  r e g i o n a l  l e v e l s  t h r o u g h  s e m i n a r s ,  
w o r k s h o p s ,  m a s s  m e d i a  
- a  p r o v i n c i a l  l e v e l  t h r o u g h  i n f o r m a t  i o n  
d i s t r i b u t i o n  a n d  t r a i n i n g .  
- a  d i s t r i c t  l e v e l  t h r o u g h  t r a i n i n g  
- a v i l l a g e  l e v e l  t h r o u g h  e n c o u r a g e m e n t  o f  i d e a  a n d  
t r a i n i n g .  
An i m p l e m e n t a t i o n  s y s t e m  was  o b t a i n e d  f r o m  t h i s  
p r o j e c t ,  a n d  w a s  a p p l i e d  b y :  
1 )  The f o u r  m i n j . s t r i e s  a s  m e n t i o n e d .  
2 )  The 1980-1981  P i l o t  P r o j , e c t  o f  N u t . r i t i o n  i n  
P r i m a r y  H e a l t h  c a r e  a t  3  P r o v i n c e s  (Ubon ,  U d o r n ,  K o r a t )  
i n v o l v i n g  30  v i l l a g e s ,  a n d  b e i n g  s u p p o r t e d  b y  t h e  Wor ld  
Bank.  
3 )  Tamhon o f f i c e r s  a n d  v i l l a . g e  c o m m i t t e e s .  
2 .11 .  P o t e n t i a l s  
I t  was  s a i d  t h a t  r e s u l t s  a n d  work  o f  t h e  p r o j e c t  
h a v e  p o t e n t i a l  f o r  p r o d u c t . i o n  o f  s u p p l e m e n t a r y  f o o d  
f o r m u l a  i f  r e s e a r c h  i n  f o o d  h a b i t  a n d  f e e d i n g  p a t t e r n  f o r  
i d e n t i f y i n g  r e c i p e s  o f  t h e  f o r m u l a s  h a v e  b e e n  d o n e ,  a n d  
t h e  t e x t u r e ,  f l a v o u r ,  a n d  t ' a s t e  o f  t h e  f o r m u l a  a r e  
i m p r o v e d .  
Some p r o j e c t  i n p l e m e n t e i a s  s a w  n o  p o t e n t i a l  i n  t h e  
r e s u l t s  s i n c e :  - 
1)  C e r t a i n  r a w  m a t e r i a l s  w e r e  r a r e  ( s e s a m e ,  b e a n s )  
a n d  more  e x p e n s i v e  t h a n  l o c a l  meat . .  
2 )  The  smell  a n d  f l a v o u r  o f  s u p p l e m e n t a r y  f o o d  
f o r m u l a  w e r e  n o t  n i c e .  
3 )  If  t h e  s u p p l e m e n t a r y  f o o d  f o r m u l a  was t o  b e  
p r o d u c e d  on a c o m m e r c i a l  s c a l e ,  i t  h a d  t o  b e  p r o c e e d e d  
t h r o u g h  c l e v e r  m a r k e t i n g  t e c h n i q u e s  t o  b e  a b l e  t o  c o m p e t e  
w i t h  o t h e r  f o o d s .  
4 )  If c o m m e r c i a l l y  p r o d u c e d ,  i t .  w o u l d  n o t  b e  
a c c e s s i b l e  t o  t h e  t a r g e t  g r o u p  who h a d  n o  p u r c h a s i n g  
p o w e r .  
5 )  The s e l l i n g  o f  t h e  p r o d u c e d  f o o d  h a d  t o  r e l y  on 
a d m i n i s t r a t o r s  who w e r e  e x p e r t s  i n  m a r k e t i n g .  
However ,  t h e  r e s e a r c h  r e s u l t s  c o u l d  b e  i n d i r e c t l y  
u s e d ,  e g . ,  a d a p t i n g  t h e  p r o d u c t i o n  e q u i p m e n t  f o r  f a c t o r y  
u s e , p r o v i d e d  t h e  f o r m u l a  was a c c e p t e d  among t h e  v i l l a g e r s .  
R e s e a r c h  P r o j e c t  No. 2 
I m p r o v e m e n t  o f  D e r m a t o l o g i c a l  P r a c t i c e  
3 . 1  I m p o r t a n t  E l e m e n t s  
The  I n s t i t u t e  o f  D e r m a t o l o g y  i s  u n d e r  t h e  
D e p a r t m e n t  o f  M e d i c a l  S e r v i c e s ,  M i n i s t r y  o f  P u b l i c  H e a l t h .  
I n  T h a i l a n d ,  a l a r g e  number  o f  p o p u l a t i o n  s t i l l  h a v e  s k i n  
d i s e a s e s  e v e n  t h o u g h  m o s t  o f  t h e s e  d i s e a s e s  c a n  b e  
p r e v e n t e d  a n d  t h e i r  t r e a t m e n t  i s  v e r y  s i m p l e ,  n o t  
r e q u i r i n g  a n y  s p e c i a l i s t  i n  d e r m a t o l o g y .  
The  l e a d e r  o f  t h i s  p r o j e c t  was  t h e  D i r e c t o r  o f  t h e  
I n s t i t u t e ,  who b e l i e v e d  t h a t  t r e a t m e n t  a n d  p r e v e n t i o n  o f  
s k i n  d i s e a s e s  w e r e  p o s s i b l e  b y  1 -mon th ,  3 -mon th ,  o r  6- 
mon th  t r a i n i n g s  f o r  t h e  g e n e r a l  p r a c t i t i o n e r s .  
The  p r o j e c t  a i m e d  a t  i m p r o v i n g  d e r m a t o l o g y  p r a c t i c e  
i n  T h a i l a n d  w i t h  t h e  f o l l o w i n g  o b j e c t i v e s :  
1 )  To s t u d y  t h e  o c c u r r e n c e  o f  s k i n  d i s e a s e s  i n  
T h a i l a n d  f r o m  i n f o r m a t i o n  g a t h e r e d  f r o m  18 p r o v i n c e s  
i n c l u d i n g  Bangkok .  
2  1 To make d o c t o r s  i n  g e n e r a l  r e a l i z e  t h e  
i m p o r t a n c e  o f  s k i n  d i s e a s e s  r e l a t i n g  t o  p h y s i c a l  a n d  
m e n t a l  c o n d i t i o n s ,  e c o n o m i c  a n d  s o c i a l  s t a t u s  o f  t h e  
p a t i e n t s .  
3 )  To p r o m o t e  d o c t o r s '  c a p a c i t i e s  i n  d i a g n o s i n g ,  
p r e v e n t i n g  a n d  m a n a g i n g  s k i n  d i s e a s e e s ,  u s i n g  a  common 
s k i n  d i s e a s e s  m a n u a l  a n d  t h e  p a t i e n t s  c a s e  h i s t o r y .  
4 )  To p r o m o t e  t h e  t r a n s f e r  o f  p a t i e n t s  w i t h  s k i n  
d i s e a s e s  b y  o r g a n i z j - n g  t . r a i n i n g  a n d  r e s e a r c h  f o r  
p r o v i n c i a l  h o s p i t a l s .  
The  t a r g e t  g r o u p s  c o n s i s t e d  o f :  
- G e n e r a l  p h y s i c i a n s  
- P a t i e n t s  wi-t.h s k i n  d i s e a s e s  i n  18 p r o v i n c e s .  
The  t a r g e t  g r o u p s  b e l i e v e d  t h a t  t h e  p r o j e c t  was 
b e n e f i c i a l  t o  d o c t o r s  b e i n g  t r a i n e d ,  i n c r e a s i n g  t h e i r  
t r e a t m e n t  a b i l i t i e s .  D e r m a t o l o g i c a l  s e r v i c e  was  a v a i l a b l e  
t o  a  l a r g e r  number  o f  p o p u l a t i o n .  P r o j e c t  i n p l e m e n t a t i o n  
i n v o l v e d :  
1 )  D e s i g n i n g  t h e  p a t i e n t ' s  c a s e  h i s t o r y  r e c o r d  
f o r m  (OPD c a r d ) .  
2 )  P r o d u c i n g  a m a n u a l  on common s k i n  d i s e a s e s .  
3 )  A r r a n g i n g  1-month  t r a i n i n g  c o u r s e  f o r  g e n e r a l  
p h y s i c i a n s .  
4 )  A r r a n g i n g  2-week t r a i n i n g  c o u r s e  f o r  n u r s e s .  
5 )  C o l l e c t i n g  s k i n  d i s e a s e s  d a t a  f r o m  18 p r o v i n c e s  
t o  d e t e r m i n e  t h e  i n c i d e n c e ,  p r e v a l e n c e ,  a n d  d e s c r i p t i v e  
s t a t i s t i c s  o f  s k i n  d i s e a s e s  i n  T h a i l a n d .  
T r a i n i n g s  h a d  b e e n  a r r a n g e d  b e f o r e  IDRC's s u p p o r t .  
And when t h e  p r o j e c t  was c o m p l e t e d ,  s u c h  t r a i n i n g s  a r e  
s t i l l  b e i n g  o r g a n i z e d .  
3 . 2  A c h i e v e m e n t  o f  O b j e c t i v e s  
The f o l l o w i n g  a s p e c t s  w e r e  a c h i e v e d :  
1 )  P r o d u c t i o n  o f  m a n u a l s  on  common s k i n  d i s e a s e s .  
2 )  D e s i g n  o f  c a s e  h i s t o r y  f o r m  f o r  p a t i e n t s  w i t h  
s k i n  d i s e a s e s .  
3 ) .  T r a i n i n g s  on s k i n  d i s e a s e s  a t  t h e  I n s t i t u t e .  
4 )  P r o m o t i o n  o f  c a p a c i t i e s  o f  d o c t o r s  i n  g e n e r a l  
i n  d e r m a t o l o g i c a l  t r e a t m e n t .  
5 )  C o l , l e c t . i o n  o f  s k i n  d i s e a s e  d a t a .  
6 )  . A t t a i n m e n t  o f  s t a t i s t i c s  i n c i d e n c e ,  a n d  
p r e v a l e n c e  o f  s k i n  d i s e a s e s  i n  T h a i l a n d .  
P a t i e n t ' s  c a s e  h i s t o r y  r e c o r d  f o r m  
The  d e s i g n e d  c a s e  h i s t o r y  f o r m  c a n  e f f i c i e n t l y  b e  
u s e d  t o  r e c o r d  t h e  p a t i e n t ' s  symptoms a n d  s h o u l d  b e  u s e d  
a s  a  s t a n d a r d  fo rm f o r  a l l  h o s p i t a l s .  A n a l y s i s  f r o m  d a t a  
c o l l e c t e d  f r o m  t h i s  f o r m  showed  t h a t .  t h e  s t a t i s t i c s  a n d  
e p i d e m i o l o g y  w a s  more  a c c u r a t e .  
T r a i n i n g  
The  r e s u l t s  o f  t h c  t r a i n i n g  w e r e  
1 )  The  i n c r e a s e d  a b i l i t i e s  o f  d o c t o r s  a n d  n u r s e s  
i n  d i a g n o s i s  o f  s k i n - d i s e a s e d  p a t i e n t s .  
2 )  The  t r a i n e d  d o c t o r s  c o u l d  i m p r o v e  t h e  
s e r v i c e s  o f f e r e d  a t  t h e i r  h o s p i t a l s .  
3 )  The n u r s e s  worlced m o r e  e f f i c i e n t l y .  
4 )  The t r a n s f e r  o f  p a t i e n t s  f r o m  d i s t r i c t  
h o s p i t a l s  t o  p r o v i n c i a l  h o s p i t a l s  was  i m p r o v e d .  
5 )  The  c o l l e c t i o n  o f  d a t a  was  m o r e  a c c u r a t e .  
Manual  on  common s k i n  d i s e a s e s  
T h i s  m a n u a l  was  u s e d  i n  t h e  t r a i n i n g s  a n d  
p r a c t i c a l  work  o f  d i a g n o s i s  a n d  t r e a t m e n t  o f  common s k i n  
d i s e a s e s .  The m a n u a l  became  u s e f u l  t .o a n y  d o c t , o r s  
c o n c e r n e d  w i t h  s k i n  d i s e a s e s .  
3 . 3  B y - p r o d u c t s  
1 )  Some d o c t o r s  b e i n g  t r a i n e d  h a d  a p p l i e d  t h e  
m e t h o d s  i n  t e a c h i n g  t h e  r e s i d e n t s  a n d  s t u d e n t s .  
2 )  Some t r a i n e e s  i n t r o d u c e d  t h e  p a t i e n t ' s  c a s e  
h i s t o r y  r e c o r d  f o r m  i n  t h e i r  w o r k ,  some h a d  c o m p u t e r i z e d  
t h e s e  d a t a .  
3 )  Some t r a i n e e s  f r o m  C h o l b u r i  e x h i b i t e d  t . he  d a t a  
t o  v i s i t o r s  a t  t h e i r  h o s p i t a l s .  
3 . 4  c o n d i t i o n s  f o r  s u c c e s s  
1)  A d v i c e s  g i v e n  i n  m e e t i n g s  
2 )  E x p e r i m e n t a t i o n  
3 )  D e t e r m i n a t i o n  o f  w o r k i n g  t r e n d s  
4 )  I m p l e m e n t a t i o n  
5 )  C o o p e r a t i o n  f r o m  v a r i o u s  g r o u p s  
6 )  Good l e a d e r s h i p .  
3 . 5  A p p l i c a t i o n  o f  r e s u l t s  
1. The c o l l e c t e d  i n c i d e n c e ,  p r e v a l e n c e ,  a n d  o t h e r  
s t a t i s t i c a l  d a t a  o f  s k i n  d i s e a s e s  w e r e  i n  t h e  t r a i n i n g s ,  
t h e  d i a g n o s i s  a n d  t r e a t m e n t  o f  t h e  d i s e a s e s ,  t h e  p l a n n i n g  
o f  s o l u t i o n s  t o  t h e .  p r o b l e m ,  a n d  t h e  i m p r o v e m e n t  o f  
d e r m a t o l o g i c a l  s e r v i c e s .  
2 .  The  e x t e n s i o n  o f  work  i n  p r o v i n c i a l  h o s p i t a l s  
e g . ,  t h e  e s t a b l i s h m e n t  o f  s k i n - d i s e a s e  s e c t i o n  a n d  
s e r v i c e s  f o r  t h e  p o p u l a t i o n .  
3 .  The I n s t i t u t e  o f  D e r m a t o l o g y  e x t e n d e d  t h e  p r o j e c t  
b y  o f f e r r i n g  t r a i n i n g s  a n d  a d v i c e s .  
4 .  E x h i b i t i o n  o f  i n f o r m a t i o n .  
5 .  The  u s e  o f  t h e  p a t i e n t ' s  c a s e  h i s t o r y  f o r m  i n  
p r o v i n c i a l  h o s p i t a l s .  
6 .  T r a i n e e s  a p p l i e d  t h e  m a n u a l  i n  t h e i r  w o r k .  
7 .  A t  C h o l b u r i  H o s p i t a l s ,  t h e  t r a i n e e s  b r o u g h t  t h e  
k n o w l e d g e  t o  t e a c h  t h e i r  e x t e r n s ,   student,^, a n d  r e s i d e n t s .  
8 .  D o c t o r s  b e i n g  t r a i n e d  a p p l i e d  t h e  k n o w l e d g e  a n d  
g a v e  i n f o r m a t i o n  t o  i n t e r e s t e d  p e o p l e .  
3 . 6  The B e n e f i t s  o f  t h e  P r o j e c t  
B e n e f i t s  w e r e  o b t a i n e d  b y  
1 )  p r o j e c t ' s  l e a d e r  
2) c o - r e s e a r c h e r  a n d  p r o j e c t  i n p l e m e n t . e r s  
3 )  t r a i n e e s  
4 )  p e o p l e  
5 )  g o v e r n m e n t a l  s e c t o r s ,  e g . ,  p r o v i n c i a l  h o s p i t a l s ,  
e t c .  
3 . 7  P r o d u c t i o n  o f  T e c h n o l o g y  
T e c h n i q u e s  w e r e  o b t a i n e d  i n  t h e  t r a i n i n g  o f  g e n e r a l  
p h y s i c i a n s  a n d  n u r s e s  a n d  h a d  b e e n  a p p l i e d  t o  t h e  
o f  s t u d e n t s  a n d  r e s i d e n t s .  
The C a s e - h i s t o r y  f o r m  f o r  s k i n - d i s e a s e d  p a t i e n t s  
T h i s  t e c h n i c a l  c o u l d  ve;Sr w e l l  b e  u s e d  i n  
r e c o r d i n g .  The  symptoms ,  s t . a t i s t i c s  a n d  n a t u r a l  h i s t o r y  
o f  common s k i n  d i s e a s e s  i n  T h a i l a n d  w e r e  o b t a i n e d  b y  t h e  
u s e  o f  t h i s  f o r m .  
C o m p u t e r i z e d  d a t a  p r o c e s s i n g  
The. d a t a  r e c o r d e d  i n  t h e  p a t i e n t ' s  c a s e  h i s t o r y  
f o r m  s h o u l d  b e  c o m p u t e r i z e d .  
Manua l  on common s k i n  d i s e a s e s .  
T h i s  m a n u a l  h e l p e d  i n  t h e  i m p r o v e m e n t  o f  d i a g n o s i s  
a n d  t r e a t m e n t  t e c h n i q u e s .  
T e c h n i q u e s  o b t a i n e d  f r o m  t h e  p r o j e c t :  
1 )  S e r v i c i n g  t e c h n i q u e s .  
2 )  T e c h n i q u e s  i n  a r r a n g i n g  t r a i n i n g  c o u r s e s .  
3 )  S y s t , e m a t i c  w o r k i n g  t e c h n i q u e s .  
4 )  The  u s e  o f  t h e  n e w l y - d e s i g n e d  OPD c a r d .  
3 . 8  The E x t e n s i o n  o f  t h e  P r o j e c t ' s  R e s u l t s  
T h e s e  p r o j e c t ' s  r e s u l t s  w e r e  d i s s e m i n a t e d  a l l  o v e r  
t h e  c o u n t r y :  - 
1)  The. m a n u a l  o f  common s k i n  d i s e a s e s  
2 )  The  p a t i e n t ' s  c a s e - h i s t o r y  f o r m  
3 )  The s k i n  d i s e a s e  i n f o r m a t i o n  
4 )  The  t r a i n i n g  t e c h n i q u e s  f o r  d o c t o r s  a n d  n u r s e s  
The f o l l o w i n g  d Q i s s e m i n a t i o n  o f  r e s u l t s  were 
a c h i e v e d :  - 
1 )  The t r a i n e e s  a p p l i e d  t h e  o b t a i n e d  k n o w l e d g e  i n  
t h e i r  n e w l y  o p e n e d  s e c t i o n s  a t  t h e  h o s p i t a l s .  
2 )  The  o r g a n i z a t i o n  o f  6-m0nt.h and  1.0-month 
i n t e r n a t i o n a l  c o u r s e s  s u p p o r t e d  b y  J I C A .  
3 The o r g a n i z a t i o n  o f  f i e l d  t r i p s  t o  v i s i t  
t h e  t r a i n e e s  a t  some p r o v i n c e s .  
T h i s  p r o j e c t  s h o u l d  o c c a s i o n a l l y  b e  r e p e a t e d  t o  
i n c r e a s e  t h e  c a p a c i t y  o f  t h e  g e n e r a l  p h y s i c i a n s .  
3 . 9  I n f o r m a t i o n  
A l o t  o f  i n f o r m a t i o n  w a s  o b t a i n e d : -  
1 )  I n f o r m a t i o n  f o r  t h e  W o r l d  C o n g r e s s  i n  
D e r m a t o l o g y ,  B e r l i n  ( j u n e  1 9 8 7 ) .  
2 )  I n f o r m a t i o n  on  t h e  p a t i e n t ' s  O.P.D,  
3 )  I n f o r m a t i o n  a b o u t  p a t i e n t s  w i t h  s k i n  
d i s e a s e s .  
3 . 1 0  P o l i c y  o b t a i n e d  f r o m  t h e  p r o j e c t  
The  r e s u l t s  c o u l d  b e  t u r n e d  i n t o  a n  i n t e r n a t i o n a l  
p o l i c y  e g . ,  f o r  N e p a l  a n d  I n d o n e s i a .  A t  a p r o v i n c i a l  
l e v e l ,  t h e  p o l i c y  w a s  i m p l e m e n t e d  b y  d o c t o r s  b e i n g  
t r a i n e d .  
To make a  p o l i c y ,  d i s s e m i n a t i o n  o f  i - e s u 1 . t ~  m u s t  b e  
c o n d u c t e d  e g . ,  b y  p u b l i s h i n g ,  a r r a n g i n g  s e m i n a r s ,  
w o r k s h o p s ,  c o n f e r e n c e s ,  a n d  p r e s e n t a t i o n .  t. o  
a d m i n i s t r a t o r s .  
The  p r o j e c t .  d i d  n o t  i n t e r e s t  t h e  p o l i c y  m a k e r s  
b e c a u s e  t h e y  h a d  b e e n  i n t e r e s t e d  i n  b a s i c  , p u b l i c  h e a l t h  a t .  
t h a t  s t a g e .  
3 . 1 1  P o t e n t i a l s  i n  B u s i n e s s  
1. The r e s u l t s  o f  t h e  p r o j e c t  c o u l d  b e  a p p l i e d  i n  
p r i v a t e  h o s p i t a l s  a n d  c l i n i c s .  
2 .  The  p r o j e c t  c o u l d  b e  o f  u s e  i n  t h e  o r g a n i z a t i o n  
o f  t r a i n i n g s  i n  t h e  f u t u r e  when s u p p o r t  f r o m  t h e  I D R C  
t e r m i n a t e d .  
R e s e a r c h  P r o j e c t  No .3  
D e v e l o p m e n t  o f  A p p r o p r i a t e  a n d  
E c o n o m i c  T r e a t m e n t  S y s t e m  f o r  H o s p i t a l  Waste-Water 
4 . 1  I m p o r t a n t  E l e m e n t s  
I t  i s  v e r y  i m p o r t a n t  t o  t r e a t  h o s p i t a l  w a s t e - w a t e r  
s i n c e  t h e  water  c o n s i s t s  o f  c o n t a m i n a t e d  m a t t e r s  a n d  g e r m s  
a n d  c a n  b e  h a r m f u l  t o  t h e  p o p u l a t i o n  i f  it. i s  d r a i n e d  i n t o  
p u b l i c  sewers .  The  M i n i s t r y  o f  P u b l i c  H e a l t h ,  t h e r e f o r e ,  
h a s  a  p o l i c y  f o r  e v e r y  p u b l i c  h o s p i t a l  t o  s e t  u p  a  s e l f -  
t r e a t m e n t .  s y s t e m  o f  i t s  w a s t e  wa te r .  
T h e  D i v i s i o n  o f  E n v i r o n m e n t a l  H e a l t h ,  D e p a r t m e n t  o f  
H e a l t h ,  M i n i s t r y  o f  P u b l i c  H e a l t h ,  h a s  b e e n  r e s p o n s i b l e  
f o r  t h e  t r e a t m e n t  o f  w a s t e  water  f r o m  h o s p i t a l s  u n d e r  t h e  
M i n i s t r y  o f  P u b l i c  H e a l t h  s i n c e  1 9 7 3 .  I t s  d u t y  i s  t o  
s e l e c t  a n d  d e s i g n  a n  a p p r o p r i a t e  t . e c h n o l o g y  f o r  t h e  
t r e a t m e n t  o f  l i q u i d  a n d  s o l i d  wastes f r o m  h o s p i t a l s .  Two 
s y s t . e m s  a re  b e i n g  u s e d :  
1) O x i d a t i o n  d i t c h  w h i c h  i s  a n  a e r o b i c  t r e a t m e n t  
s y s t e m  u s e d  i n  3 2  o u t  o f  8 9  p r o v i n c i a l  h o s p i t a l s .  
2 )  S t a b i l i z a t i o n  p o n d s , u s i n g  a e r o b i c  t r e a t m e n t  
s y s t e m y a r e  i n s t a l l e d  i n  8  o u t  o f  2 9 6  c o m m u n i t y  h o s p i t a l s .  
The  s h o r t c o m i n g  o f  t h e  o x i d a t i o n  d i t c h  is  t h a t  i t  
h a s  a  h i g h  o p e r a t i o n a l  c o s t .  w h i l e  t h e  s t a b i l i z a t i o n  p o n d  
r e q u i r e s  a  l o t  o f  l a n d  a r e a .  
T h i s  p r o j e c t  a i m e d  a t  t r y i n g  a n o t . h e r  t r e a t m e n t  
s y s t e m  c a l l e d  u p f l o w  a n a e r o b i c  f i l t e r ,  u s i n g  2 I m h o f f  
t a n k s ,  4 a n a e r o b i c  f i l t e r s  made o f  f e r r o c e m e n t .  
T h e  s p e c i f i c  o b j e c t i v e s  o f  t h i s  p r o j e c t s  a r e : -  
1 )  To e v a l u a t e  t h e  e f f e c t i v e n e s s  o f  t h e  
h o s p i t a l  w a s t e - w a t e r  t r e a t m e n t  i n  d i s p o s i n g  o f  o r g a n i c  
mat te rs  a n d  e n z y m e s .  
2 )  To recommend c r i t e r i a  f o r  t h e  d e s i g n  o f  
h o s p i t a l ' s  w a s t e - w a t e r  t r e a t m e n t  u s i n g  u p f l o w  a n a e r o b i c  
f i l t e r s .  
3 )  To c o m p a r e  t h e  e f f i c i e n c i e s  o f  w a s t e r  w a t e r  
t r e a m e n t  s y s t e m s  u s i n g  u p f l o w  a n a e r o b i c  f i l t e r s ,  o x i d a t i o n  
d i t c h ,  a n d  s t a b i l i z a t i o n  p o n d s .  
4 )  To c o n d u c t  a n  e c o n o m i c  a n a l y s i s  o f  t h e  t h r e e  
t r e a t m e n t  s y s t e m s .  
5 )  To c o l l e c t  i n f o r m a t i o n  r e l a t i n g  t o  t h e  u s e  
o f  f e r r o c e m e n t ,  d e s i g n i n g  c r i t e r i a ,  o p e r a t i o n  a n d  
m a i n t e n a n c e  o f  u p f l o w  a n a e r o b i c  f i l t e r  s y s t e m  i n  o r d e r  t o  
p r o d u c e  a  m a n u a l  f o r  t h e  o p e r a t i o n  a n d  m a i n t e n a n c e  o f  
e q u i p m e n t .  
4 . 2  The  A c h i e v e m e n t  o f  o b j e c t i v e s .  
The  f o l l o w i n g  o b j e c t i v e s  were a c h i e v e d :  
1 1 An u p f l o w  a n a e r o b i c  f i l t e r  s y s t e m  w a s  
i n s t a l l e d  a t  Ayudhya H o s p i t a l .  The componen ts  o f  t h e  
s y s t e m  a r e  shown i n  t h e  P r o j e c t  P a p e r s ,  t h e  main  
componen ts  b e i n g  2  I m h o f f ' s  t a n k s  and  4 a n a e r o b i c  f i l t e r s  
( o n e  i s  made o f  f e r r o c e m e n t . ) .  
2 )  T h e r e  w a s  a n  e v a l u a t i o n  o f  t h e  e f f e c t i v e n e s s  
i n  d i s p o s i n g  o f  o r g a n i c  m a t t e r s  a n d  enzymes i n  t h e  w a s t e -  
w a t e r .  I t  was f o u n d  t h a t  u p f l o w  a n a e r o b i c  f i l t e r  s y s t e m  
was v e r y  e f f e c t i v e .  
3 )  The d e t e r m i n a t i o n  o f  c r i t e r i a  f o r  t h e  d e s i g n  
o f  w a s t e  w a t e r  t . r ea tment .  u s i n g  u p f l o w  a n a e r o b i c  f i l t e r s  
f o r  h o s p i t a l s .  
4 )  The c o l l e c t i o n  a n d  p r e s e n t a t i o n  o f  
i n f o r m a t i o n  r e l a t i n g  t o  t h e  d e s i g n ,  c o n s t r u c t i o n ,  e t c .  o f  
fer i -ncemen t a n a e r o b i c  f i l t e r .  
5 )  T h e r e  was a  c o l l e c t i o n  a n d  p r e s e n t a t i o n  o f  
i n f o r m a t i o n  r e l a t i n g  t o  t h e  o p e r a t i o n  a n d  m a i n t e n a n c e  o f  
u p f l o w  a n a e r o b i c  f i l t e r s .  
6 )  A c o m p a r i s o n  was made on t h e  w a s t e  w a t e r  
t r e a t m e n t  e f f i c i e n c i e s  o f  t h e  t h r e e  s y s t e m s :  o x i d a t i o n  
d i t c h ,  s t a b i l i z a t i o n  p o n d s ,  a n d  u p f l o w  a n a e r o b i c  f i l t e r s .  
7 )  An e c o n o m i c  a n a l y s i s  o f  t h e  t h r e e  t r e a t m e n t  
s y s t e m s  was c o n d u c t e d .  
W a s t e - w a t e r  t r e a t m e n t  u s i n g  u p f l o w  a n a e r o b i c  
f i l t e r s  a t .  Ayudhya H o s p i t a l  
The s y s t e m  d r a i n e d  w a s t e  w a t e r  f rom d i f f e r e n t  
b u i l d i n g s  t h r o u g h  a  c l o s e d  s y s t e m  h a v i n g  s e d i m e n t  t a n k s  
i n s t a l l e d  a t  i n t e r v a l s  s o  t h a t  s o l i d  w a s t e s  d e p o s i t e d  
b e f o r e  t h e  w a t e r  f l e w  i n t o  t h e  I m h o f f ' s  t a n k . s .  The s y s t e m  
was m a i n t a i n e d  by t h e  h o s p i t a l .  u n d e r  t h e  s u p e r v i s i o n  o f  
o f f i c e r s  f rom t h e  D i v i s i o n  o f  E n v i r o n m e n t a l  H e a l t h .  Two 
s e c t i o n  o f  t h e  h o s p i t a l  c o o r d i n a t e d  w i t h  t h e s e  o f f i c e r s :  
1 )  The g e n e r a l  a d m i n i s t r a t i o n ,  r e s p o n s i b l e  f o r  
t h e  o p e r a t i o n  a n d  m e c h a n i c .  
2  1 The s g c i a l  a n d  p r e v e n - t i . v e  m e d i c i n e ,  
r e s p o n s i b l e  f o r  t e c h n i c a l  a d v i c e s  a n d  s a n i t a t . i o n .  
The c o o r d i n a t i o n  o f  o f f i c e r s  f r o m  t h e  two s e c t o r s  
was s a t i s f a c t o r y .  M a i n t e n a n c e  d u t i e s  w e r e  p l a n n e d  on 
c h a r t s  f o r  t h e  h o s p i t a l  o f f i c e r s .  ( s e c  Appendix  2 . 3 )  
Ayudhya H o s p i t a l  r e p o r t e d  t h a t  t h e  m a i n t e n a n c e  c o s t .  
was n o t  h i g h  a n d  was p r a c t , i c a b l e .  The h o s p i t a l  
a d m i n i s t r a t o r s  a l l  a g r e e d  t h a t  t h e  s y s t e m  was a  n e c e s s i t y  
f o r  t h e  h o s p i t a l  ; i f  t h e  s y s t e m  s t o p p e d  f u n c t i o n i n g ,  t h e  
h o s p i t a l  would  h e  f a c e d  w i t h  a  m a j o r  p r o b l e m .  
I t  c o u l d  b e  c o n c l u d e d  t h a t :  
1 )  The h o s p i t a l  d i r e c t o r  was p l e a s e d  w i t h  t h i s  
w a s t e - w a t e r  t r e a t m e n t  s y s t e m ,  which  c r e a t e d  n o  p r o b l e m  
d u r i n g  i t s  3  y e a r s  o f  o p e r a t i o n .  H e  was n o t  c e r t a i n ,  
however ,  o f  i t s  p e r f o r m a n c e  a f t e r  5 y e a r s .  
2 )  The h o s p i t a l  a d m i n i s t r a t o r s  a d m i t t e d  t h a t  t h e  
s y s t e m  was good .  The a r e a  w h e r e  t h e r e  u s e d  t o  b e  d i r t y  
and  c o n t a m i n a t e d  w a t e r  now h a s  t u r n e d  t o  b e a u t i f u l  
g a r d e n s .  F i l t h y  s m e l l  h a s  a l s o  b e e n  r e d u c e d .  
Good a s p e c t s  o f  t h e  p r o j e c t  
1)  Less b a c t e r i a  i s  d e t e c t e d  i n  t h e  w a t e r  h a s  
b e e n  t r e a t e d .  
2 )  The  c a p a c i t y  o f  h o s p i t a l  w o r k e r s  h a s  i n c r e a s e d  
i n  t h e  m a i n t e n a n c e  a n d  o p e r a t i o n  o f  w a s t e  w a t e r  t r e a t m e n t .  
s y s t e m .  
3 )  C o n t a m i n a t i o n  o f  Chao P h y a  R i v e r  i s  e x p e c t e d  t o  
b e  d e c r e a s e d  b e c a u s e  w a s t e - w a t e r  i s  n o  l o n g e r  d i s c h a r g e d  
i n t o  t h e  r i v e r .  
4 )  Th? s l u d g e  c a n  b e  u s e d  as f e r t i l i z e r s  f o r  
h o s p i t a l ' s  g a r d e n s .  
5 )  T h e r e  i s  n o  m o r e  f i l t h y  w a t e r  i n  t h e  h o s p i t a l .  
6 )  T h e r e  i s  a  b e t t e r  h o s p i t a l  s c e n e r y ,  w i t h  g a r d e n s  
a n d  g r e e n  y a r d s .  
7 )  T h e r e  i s  n o  p u n g e n t  s m e l l  a s  i n  h o s p i t a l s  
w h e r e  o x i d i z a t i o n  d i t c h  o r  s t a b i l i z a t i u ; ,  . - . ? d s  a r e  u s e d .  
F o l l o w i n g  is  t h e  l i s t  o f  some s h o r t c h o m i n g s : -  
1) The  pumping  o f  d i r t y  w a t e r  i n t o  a n a e r o b i c  
f i l t e r s  n e e d s  t o  b e  d o n e  a r o u n d  t h e  c l o c k .  T h e r e f o r e ,  
s h i f t s  n e e d  t o  b e  a r r a n g e d  f o r  w o r k e r s .  
2 )  The  a d d i t i o n  o f  c h l o r i n e  m u s t  b e  d o n e  t h r o u g h  2 4  
h o u r s .  $ H o w e v e r ,  t h e  f o r m e r  m i x t u r e  t a n k  c o u l d  b e  u s e d  f o r  
8 h o u r s  a n d  n e e d e d  t o  b e  c h a n g e d  t o  a  b i g g e r  t a n k ,  s o  t h a t  
t h e  m i x t u r e  is e n o u g h  f o r  24  h o u r s .  
3 )  T h e r e  u s e d  t o  b e  a  b l o c k a g e  o f  t h e  d r a i n a g e  
b e c a u s e  some p a t i e n t s  d r o p p e d  some h a r d  s t u f f s  i n  t h e  
d r a i n a g e .  
4 )  The  c o m p o n e n t s  o f  t h e  s y s t e m  a t  some p o i n t s  
b l o c k e d  t h e  p a t h s .  
5 )  The  s l o p e  o f  d r a i n a g e  i s  n o t  a d e q u a t e .  
6 )  S o m e t i m e s ,  t h e r e  was a  b l o c k a g e  o f  f a t .  a t  t h e  
o v e r f l o w  p i p e .  
T h e r e  were o p i n i o n s  f r o m  some g r o u p s  o f  p e o p l e  who 
b e l i e v e d  t h e  p o s s i b i l i t i e s  o f  f u t u r e  p r o b l e m s  o f  t h e  
s y s t e m .  
I )  The two pumps b e i n g  u s e d  t o  pump w a s t e  w a t e r  
i n t o  t h e  a n a e r o b i c  f i l t e r s  c o u l d  p o s s i b l y  b e  o u t  o f  o r d e r  
f o r m  o v e r u s e .  I t  b o t h  pumps were o u t  o f  o r d e r  a t  t h e  s ame  
t i m e ,  a  p r o b l e m  wou ld  o c c u r .  
2 )  If  t h e  s y s t e m  s t o p p e d  f u n c t i o n i n g  f o r  2  w e e k s ,  
p r o b l e m s  w o u l d  o c c u r  a l l  o v e r  t h e  h o s p i t a l .  
3 )  The E s l o n  p i p e s  u s e d  t o  d r a i n  waste w a t e r  i n t o  
t h e  t a n k  c o u l d  p o s s i b l y  l e a k  i n  t h e  f u t u r e .  
4 )  The  D i r e c t o r  o f  t h e  h o s p i t a l  n o t i c e d  t h a t  t h e  
p i p i n g  a n d  c o n s t r u c t i o n  o f  w e l l s  c o u l d  p o s s i b l y  o b s t r u c t  
b u i l d i n g  e x t e n s i o n  i n  t h e  f u t r u e  
5 )  The  D i r e c t o r  was n o t  c e r t a i n  o f  t h e  d r a i n i n g  
c a p a c i t y  o f  d r a i n a g e  d u r i n g  h e a v y  downpour  o r  f l o o d i n g .  
F e r r o c e m e n t  
From t h e  e x p e r i e n c e s  o f  p r o j e c t  i m p l e m e n t e r s  i n  
c o n s t r u c t i n g  a n a e r o b i c  f i l t e r  w i t h  f e - r r o c e m e n t ,  i t  was 
p r o v e d  that : -  
1 )  3 7 . 7 %  c o u l d  b e  r e d u c e d  f r o m  t h e  c o n s t r u c t i o n  
c o s t  when c o m p a r e d  t o  t h e  c o n s t r u c t i o n  w i t h  r e i n f o r c e d  
c o n c r e t e .  
2 )  F e r r o c e m e n t  c o u l d  s a t i s f a c t o r i l y  r e p l a c e  
r e i n f o r c e d  c o n c r e t e  p r o v i d e d  t h a t  t h e  a n a e r o b i c  f i l t e r s  
were r o u n d  i n  s h a p e .  
3 )  F e r r o c e m e n t  t a n k  w i t h  l e v e l  l i d  p r o v e d  t o  b e  
u n d u r a b l e .  I t  n e e d e d  a  c u r v e d  l i d  w h i c h  c o s t  6 . 7 %  more  
t h a n  t h e  r e i n f o r c e d  l e v e l  l i d .  
4 )  F e r r o c e m e n t  t a n k  p r o v e d  e a s y  t o  c o n s t r u c t .  
The  a b o v e  f a c t s  made t h e  p r o j e c t  i m p l e m e n t e r s  
c e r t a i n  t h a t  f e r r o c e m e n t  c o u l d  b e  a p p l i e d  i n  t h e  
c o n s t r u c t i o n  o f  o t h e r  t h i n g s  s u c h  a s  r a i n  w a t e r  t a n k .  I n  
f a c t ,  t h e y  h a d  a p p l i e d  i t  t o  c o n s t r u c t  a s l u d g e  d i g e s t e r  
a t  C h i e n g r a i  a n d    ad Y a i  H o s p i t a l s .  
Manual  f o r  t h e  s y s t e m  o f  u p f l o w  a n a e r o b i c  f i l t e r  
A m a n u a l  was  p u b l i s h e d  b y  t h e  p r o j e c t  i m p l e m e n t e r s  
on  t h e  d e s i g n , c o n s t r u c t i o n ,  o p e r a t i o n ,  a n d  m a i n t e n a n c e  o f  
u p f l o w  a n a e r o b i c  f i l t e r  t r e a t m e n t  s y s t e m  f o r  h o s p i t a l  
waste w a t e r .  T h i s  m a n u a l  w a s  d i s t r i b u t e d  b o t h  i n  T h a i l a n d  
a n d  a b o a r d .  
4 . 3  U n e x p e c t e d  o u t c o m e s  o f  t h e  p r o j e c t  
1)  B y - p r o d u c t s  f r o m  u p f l o w  a n a e r o b i c  f i l t e r s  
1. l e s s  u s e  o f  s p a c e  
2 .  much l o w e r  o p e r a t i o n ,  a n d  m a i n t e n a n c e  c o s t s  
3 .  ammonia s a l t  was  o b t a i n e d  a s  a b y - p r o d u c t  b y  
t h e  a d d i t i o n  o f  c h l o r i n e ,  w h i c h  c o u l d  b e  u s e d  
a s  f e r t i l i z e r .  
2 )  Unwanted  p r o d u c t s  f r o m  t h e  s y s t e m  
1 .  V o l a t i l e .  f a t t y  a c i d  was  d e t e c t e d  f r o m  t h e  
s m e l l  o f  ammonia a n d  o r g a n i c  m a t t e r s  a t  
Ayudhya H o s p i t a l ,  r e s u l t i n g  i n  t h e  u s e  o f  a  
g r e a t e r  amount  o f  c h l o r i n e .  
2 .  A b i g  amoun t  o f  r e d u c i n g  a g e n t  was d e r i v e d  
f r o m  t h e  t r e a t e d  w a t e r ,  w h i c h ,  i f  n o t  
p r o p e r l y  o x i d i z e d ,  c o u l d  r e d u c e  t h e  amount  
o f  o x y g e n  i n  t h e  r i v e r .  
4 . 4  C o n d i t i o n s  f o r  s u c c e s s  
1 )  I t  h a s  a l r e a d y  b e e n  t h e  d u t y  o f  t . he  D i v i s i o n  o f  
E n v i r o n m e n t a l  H e a l t h  t o  t r e a t  w a s t e  w a t e r  f r o m  h o s p i t a l s .  
2 )  The  p r o j e c t  i m p l e m e n t e r s  w e r e  w e l l  q u a l i f i e d  i n  
t h e  c o n s t r u c t i o n ,  m a n a g e m e n t ,  i m p l e m e n t a t i o n  o f  t . he  
p r o j e c t . ,  a n d  m a i n t e n a n c e .  
3 )  F o l l o w - u p  o f  work  was  c a r r i e d  ou t .  r e g u l a r l y .  
The o f f i c e r s  f r o m  t h e  D i v i s i o n  h a d  o f t e n  s u p e r v i s e d  work 
on c o n s t r u c t i o n .  
4 )  O p e r a t i o n  a n d  m a i n t e n a n c e  w e r e  e f f i c i e n t ;  
Ayudhya H o s p i t a l  c o u l d  b e  r e p o r t e d  t o  h o l d  g o o d  r e c o r d  
f o r  m a i n t - e n a n c e  o f  e q u i p m e n t .  
5 )  The  s y s t e m  was e f f i c i e n t  b e c a u s e : -  
1. I t  c o u l d  d i s p o s e  97.8% o f  o r g a n i c  mat ters  a n d  
99 .9% o f  e n z y m e s .  
2 .  I t  was  c o m p l e t e l y  s m e l l - p r o o f .  No c o m p l a i n t s  
w e r e  r e p o r t e d  f r o m  t h e  u s e r s  ( h o s p i t a l  o f f i c e r s  a n d  
p a t i e n t s ) .  
3 .  The  c h l o r i n e  c o n t e n t  i n  t h e  d i s c h a r g e d  w a t e r  
w a s  0 . 5 - 1 . 0  ppm. w h i c h  w a s  n o t  h a r m f u l  t o  t h e  c o m m u n i t y .  
4  T h e r e  w e r e  many o t h e r  a d v a n t a g e s  when c o m p a r e d  
t o  o t h e r  s y s t e m s .  ( A p p e n d i x  2 . 4 )  
4 . 5  A p p l i c a t i o n  o f  r e s u l t s  
The  k n o w l e d g e  a n d  r e s u l t s  o f  t h i s  p r o j e c t  w e r e  
u t i l i z e d  b y  t . h e  D i v i s i o n  o f  E n v i r o n m e n t a l  H e a l t h  i n  t h e  
i n s t a l l a t i o n  o f  t h i s  w a s t e  w a t e r  t r e a t m e n t  a t  o t h e r  
h o s p i t a l s .  T h e r e  w e r e  o t h e r  i n t e r e s t e d  s e c t o r s ,  e g . , t h e  
M u n i c i p a l  Power  S u p p l y ,  t h e  KMIT ( T h o n b u r i )  who a s k e d  f o r  
i n f o r m a t i o n  c o n c e r n i n g  t h e  s y s t e m .  
4 . 6  B e n e f i t s  o f  t h e  p r o j e c t .  
T h e r e  was  a  l o t  o f  b e n e f i t s  o b t a i n e d  f r o m  t h i s  
p r o j e c t  a s  d i s c u s s e d  i n  4 . 5  a n d  i n  t h e  n e x t  t o p i c .  
4 . 7  P r o d u c t i o n  o f  t e c h n o l o g y  
The  f o l l o w i n g  t e c h n i q u e s  were o b t a i n e d  : -  
1) The  d e s i g n  a n d  c o n s t r u c t i o n  o f  u p f l o w  a n a e r o b i c  
f i l t e r  s y s t e m  o f  w a s t e  w a t e r .  
2 )  The c o n s t r u c t i o n  o f  a n a e r o b i c  f i l t e r s  w i t h  
f e r r o c e m e n t .  
3 )  C r i t e r i a  f o r  t h e  u s e  o f  u p f l o w  a n a e r o b i c  f i l t e r  
s y s t e m  i n  a  h o s p i t a l .  
4 )  O p e r a t i o n  a n d  m a i n t e n a n c e  o f  u p f l o w  a n a e r o b i c  
f i l t e r  s y s t e m .  
5 )  The u s e  of  f e r r o c e m e n t  t o  c o n s t r u c t  a  s l u d g e  
d i g e s t e r  a n d  r a i n  w a t e r  t a n k .  
4 . 8  The  e x t e n s i o n  o f  p r o j e c t ' s  r e s u l t  
A c o n t i n u i n g  r e s e a r c h  p r o j e c t  was  c o n d u c t e d  a f t e r  
t h e  c o m p l e t i o n  o f  t h e  p r o j e c t  t o  r e d u c e  ammonia a n d  
v o l a t i l e  f a t t y  a c i d  r e s u l t i n g  f r o m  u p f l o w  a n a e r o b i c  
f i l t e r .  
The p r o j e c t  i m p l e m e n t e r s  w a n t e d  t o  a p p l y  t h i s  
t r e a t m e n t  sys t . em i n  s l a u g h t e r h o u s e s  w h e r e  a  l o t  o f  
c o n t a m i n a n t s  w e r e  d e t e c t e d  i n  t h e  d i s c h a r g e d  w a t e r .  
The  p r o j e c t  i m p l e m e n t e r s  d i s s e m i n a t e d  t h e  d e t a i l s  
o f  u p f l o w  a n a e r o b i c  f i l t e r s  a n d  t h e  p r o c e s s  o f  m a k i n g  
f e r r o c e m e n t  t o  d e p a r t m e n t s  a n d  a g e n c i e s  i n  t h e  c o u n t r y  a n d  
a b r o a d .  
The r e s u l t s  t o  b e  d i s s e m i n a t e d  w e r e :  
1 )  The u s e  o f  f e r r o c e m e n t  i n  p l a c e  o f  r e i n f o r c e d  
c o n c r e t e .  
2 .  The  a p p l i c a t i o n  o f  u p f l o w  a n a e r o b i c  f i l t e r  i n  
f a c t o r i e s ,  e g .  s l a u g h t e r h o u s e s  a n d  s u g a r  m i l l s .  
4 . 9  I n f o r m a t i o n  
1.  A t  t h e  b e g i n n i n g  s t a g e ,  t h e  o f f i c e r s  f r o m  t h e  
D i v i s i o n  o f  E n v i r o n m e n t a l  H e a l t h  g a v e  l e c t u r e s  t o  Ayudhya 
H o s p i t a l ' s  o f f i c e r s  on  w a s t e  w a t e r  a n d  g a r b a g e  t r e a t m e n t .  
2 .  N e x t ,  t h e  h o s p i t a l  a r r a n g e d  l e c t u r e s  a n d  
t r a i n i n g s  on w a s t e  w a t e r  t r e a t m e n t  t o  h e a d s  o f  d i f f e r e n t  
u n i t s  i n  t h e  h o s p i t a l .  
3 .  A n n o u n c e m e n t s  w e r e  made f o r  t h e  p a t i e n t s  a n d  
r e l a t i v e s  a b o u t  t h e  h o s p i t a l ' s  w a s t e  w a t e r  t r e a t m e n t  
s y s t e m .  
4 .  The  h o s p i t a l ' s  o f f i c e r s  g a v e  i n f o r m a t i o n  a n d  
e x p l a n a t i o n s  o f  t h e  t e c h n o l o g y  t o  i n t e r e s t e d  p e o p l e .  
5 .  A f i e l d  t r i p  was made f o r  o f f i c e r s  f r o m  
U t h a i t h a n i  a n d  Nakornpanom H o s p i t a l s .  
6 .  The  D i v i s i o n  o f  E n v i r o n m e n t a l  H e a l t h  p r o v i d e d  
i n f o r m a t i o n  on t e c h n i q u e s  o f  t h i s  p r o j e c t  t o  i n t e r e s t e d  
p e o p l  e .  
7 .  The  m a n u a l  on d e s i g n ,  c o n s t r u c t i o n ,  o p e r a t i o n  
a n d  m a i n t e n a n c e  o f  u p f l o w  a n a e r o b i c  f i l t e r  t r e a t m e n t  
s y s t e m  f o r  h o s p i t a l  waste w a t e r  was  d i s t r i b u t e d  t o  
i n d i v i d u a l s  a n d  r e l e v a n t  i n s t i t u t i o n s .  
4 . 1 0  P o l i c y  o l h t a i n e d  f r o m  t h e  p r o j e c t  
C r i t e r i a  w e r e  o b t a i n e d  f o r  t h e  s e l e c t i o n  o f  u p f l o w  
a n a e r o b i c  f i l t e r s .  
1 )  The  s y s t e m  p r o v e d  e f f i c i e n t  i n  h o s p i t . a l s  w i t h  
l i m i t e d  s p a c e .  
2 )  I t  p r o v e d  e f f e c t i v e  i n  h o s p i t a l s  w h e r e  b u i l d i n g s  
s c a t t e r e d  b y  i n s t a l l i n g  a n  u p f l o w  a n a e r o b i c  f i l t e r  f o r  
e a c h  b u i l d i n g  o r  g r o u p  o f  b u i l d i n g s .  
3 )  I t  c o u l d  b e  u s e d  i n  t h e  t r e a t m e n t  o f  w a s t e  w a t e r  
a t  e a c h  p o i n t .  
4 )  T h e r e  was n o  p r o b l e m  c o n c e r n i n g  t h e  b u d g e t  f o r  
c o n s t r u c t i o n ,  e q u i p m e n t  a n d  m a i n t e n a n c e .  
If  w a t e r  was t o  b e  r e u s e d ,  t h e  D i v i s i o n  t h e n  
recommended s t a b i l i z a t i o n  p o n d s  t o  b e  u s e d  w i t h  u p f l o w  
a n a e r o b i c  f i l t e r s .  
4 . 1 1  P o t e n t i a l s  
1. Ammonium s a l t  c o u l d  b e  u s e d  a s  f e r t . i l i z c r .  The 
h o s p i t a l  c o u l d  u t i l i z e  t h e  d i s c h a r g e d  w a t e r  f o r  w a t e r i n g  
i t s  p l a n t s .  
2 .  B i o g a s  i s  a n o t h e r  b y - p r o d u c t  o f  u p f l o w  
a n a e r o b i c  f i l t e r .  However ,  not .  e n o u g h  b i o g a s  was o b t a i n e d  
a t  Ayudhya H o s p i t a l  f o r  a n y  u s e .  
F o l l o w i n g  a r e  t h e  b u s i n e s s  p o t e n t i a l s  o f  t h e  w a s t e  w a t e r  
t r e a t m e n t  c a r r i e d  o u t  b y  t h i s  p r o j e c t .  
1 )  The  s y s t e m  c o u l d  b e  i n s t a l l e d  a t  
s l a u g h t e r h o u s e s ,  t h e  w a s t e  water o f  w h i c h  c o n t a i n s  a  l o t  
o f  c o n t a m i n a n t s .  
2 )  The s y s t e m  c o u l d  be  i n s t a l l e d  a t  s u g a r  m i l l s .  
If o x i d a t i o n  d i t c h  o r  s t a b i l i z a t i o n  p o n d s  were 
u s e d ,  t h e r e  w o u l d  b e  a l o t  o f  p u n g e n t  s m e l l .  
3 )  The s y s t e m  c o u l d  b e  i n s t a l . l e d  a t  b i g  h o t e l s  
w h i c h  a r e  u s u a l l y  s i t u a t e d  among h o u s e s  o r  b u s i n e s s  
c e n t e r s ,  a n d  h a v e  l i m i t e d  s p a c e .  
Part I11 
Conclusion a n d  R e c o m m e n d a t i o n s  
I t  c a n  b e  c o n c l u d e d  t h a t  t h e  f o l l o w i n g  m a j o r  
i m p a c t s  h a v e  b e e n  b r o u g h t  a b o u t  b y  t h e  I D R C - s u p p o r t e d  
p r o j e c t  i n  m e d i c i n e  a n d  p u b l i c  h e a l t h :  
1 )  C e r t . a i n  p r o d u c t s  
2 )  I m p l e m e n t a t i o n  t e c h n i q u e s / d e v i c e s  
3 )  P o l i c i e s / w o r k i n g  s y s t e m s  
4 )  U t i l i z a t i o n  o f  i n f o r m a t i o n  o b t a i n e d  f r o m  t h e  
p r o j e c t  
5 )  1mprove.d. cornmunit  y  h e a l t h  
Howeve r ,  t h e r e  h a v e  b e e n  l i m i t a t i o n s  a s  t o  t h e  
p r o j e c t '  p o t e n t i a l s  a n d  e x t e n d a b i l i t y .  
5 . 1  P r o d u c e s  a n d  P r o d u c t s  
I t  was  e x p e c t e d  f r o m  t h e  S u p p l e m e n t a r y  Food P r o j e c t  
t o  o b t a i n  p r o d u c t s  f r o m  s u p p l e m e n t a r y  f o o d  f o r m u l a ,  made 
o f  r i c e ,  b e a n s ,  a n d  sesame. H o w e v e r ,  t h e  p r o d u c t i o n  h a d  
t o  s t o p  when t h e  p r o j e c t  e n d e d ,  o w i n g  t o  l a c k  o f  
s t i m u l a t i o n .  
From t h e  p r o j e c t  on  t h e  I m p r o v e m e n t  o f  
d e r m a t o l o g i c a l  p r a c t i c e ,  t h e  a b i l i t y  o f  g e n e r a l  p h y s i c i a n s  
h a v e  b e e n  i n c r e a s e d ;  m a n u a l s  o n  common s k i n  d i s e a s e s ,  a  
v e r y  u s e f u l  c a s e  h i s t o r y  f r o m  f o r  p a t i e n t s  w i t h  s k i n  
d i s e a s e s ,  h a v e  b e e n  p r o d u c e d .  
The  p r o j e c t  o n  H o s p i t a l  W a s t e  W a t e r  T r e a t m e n t  h a s  
y i e l d e d  a  s a t i s f a c t o r y  s y s t e m  a n d  a t e c h n i q u e  o f  m a k i n g  
f e r r o c e m e n t  w h i c h  i s  a l s o  t e c h n i c a l l y  e s s e n t i a l .  
5 . 2  T e c h n i q u e s  a n d  a p p r o a c h e s  
T h e  f o l l o w i n g  t e c h n i q u e s  a n d  a p p r o a c h e s  h a v e  b e e n  
o b t a i n e d : -  
1 )  An a p p r o a c h  t o w a r d s  c o o p e r a t i o n  o f  work  
2 )  P l a n n i n g  a n d  managemen t  a t  a v i l l a g e  l e v e l  
3 )  T r a i n i n g  
4 )  D a t a  p r o c e s s i n g  
5 )  D i s s e m i n a t i o n  o f  r e s e a r c h  r e s u l t s  
6 )  M a k i n g  t h e  r e s e a r c h  r e s u l t  a  p o l i c y  
7 )  A p p l i c a t i o n  a n d  d i s t r i b u t i o n  o f  j n f o r m a t i o n  
8 )  S p e c i f i c  t e c h n i q u e s  a n d  d e v i c e s  
A p p r o a c h e s  t . o w a r d s  c o o p e r a t i o n  
Food s u p p l e m e n t a r y  p r o j e c t  s u c c e e d e d  i n  o b t a i n i n g  
c o o p e r a t i o n  f r o m  t h e  v i l l a g e r s .  The  p r o j e c t  i m p l e m e n t e r s '  
e x p e r i e n c e s  i n  t h i s  r e s p e c t  c o u l d  b e  a p p l i e d  i n  o t h e r  
communi ty  p r o j e c t s .  
The F r o j e c t  on t h e  Improvemen t  o f  D e r m a t o l o g i c a l  
P r a c t i c e  c r e a t e d  c o o p e r a t i o n  a n d  p a r t i c i p a t i o n  b e t w e e n  t h e  
p r o j e c t  i m p l e m e n t e r s  f r o m  t h e  I n s t i t u t e  o f  D e r m a t o l o g y  and  
t h e *  t r a i n e d  g e n e r a l  p h y s i c i a n s  w o r k i n g  a t  d i f f e r e n t  
p r o v i n c i a l  h o s p i t a l s .  
The F r o j e c t  on t h e  D e v e l o p m e n t  o f  A p p r o p r i a t e  and  
Economic  S y s t e m  f o r  H o s p i t a l  W a s t e w a t e r  c r e a t e d  
c o o p e r a t i o n  b e t w e e n  Ayudhya H o s p i t a l ' s  o f f i c e r s  a n d  t h e  
p r o j e c t .  i m p l e m e n t e r s  i n  t h e  o p e r a t i o n ,  c o n t r o l ,  a n d  
m a i n t e n a n c e  o f  t h e  s y s t e m .  
P l a n n i n g  a n d  Management  at. a  V i l l a g e  L e v e l  
Food S u p p l e m e n t a r y  p r o j e c t  h a s  c r e a t e d  e x p e r i e n c e s  
f o r  i t s  i m p l e m e n t e r s  i n  p l a n n i n g  a n d  management  o f  
v i l l a g e s  w h i c h  i n v o l v e  e a c h  v i l l a g e ' s  i n f r a s t r u c t u r e .  
T r a i n i n g  
T e c h n i q u e s  h a v e  b e e n  o b t a i n e d  f o r  t h e  o r g a n i z a t i o n  
o f  t r a i n i n g  c o u r s e s  a t  a n a t i o n a l  l e v e l  f r o m  t h e  
Improvemen t  o f  D e r m e t o l o g i c a l  F r a c t i c e  P r o j e c t .  
D a t a  P r o c e s s i n g  
The  f i r s t  p r o j e c t  u s e d  t h e  i n f o r m a t i o n - g a t h e r i n g  
t e c h n i q u e s  a s  i t s  b a s e - l i n e  d a t a  a n d  e v a l u a t i o n .  . The 
s e c o n d  p r o j e c t ,  o n  d e r m a t o l o g y  o b t a i n e d  t e c h n i q u e s  o f  
c o m p i l i n g  s t a t i s t i c a l  d a t a  o f  t h e  i n c i d e n c e ,  p r e v a l e n c e ,  
a n d  o t h e r  s t a t i s t i c s  o f  s k i n  d i s e a s e s .  The t h i r d  p r o j e c t  
u t i l i z e d  t h e  d a t a - c o l l e c t i o n  t e c h n i q u e s  o f  c o n s t r u c t i o n ,  
o p e r a t i o n ,  a n d  m a i n t e n a n c e  o f  t h e  s y s t e m  r a t h e r  t h a n  
p r o c e s s i n g  d a t a .  
D i s s e m i n a t i o n  o f  R e s u l t s  
The e x t e n d a b i l i t y  o f  t h e  r e s u l t s  o f  t h e  t h r e e  
p r o j e c t s  d e p e n d e d  on t h e  p r o j e c t ' s  d i s s e m i n a t i o n  
t e c h n i q u e s .  The Food S u p p l e m e n t  P r o j e c t  d i s s e m i n a t e d  i t s  
r e s u l t s  t h r o u g h  t h e  h o l d i n g  o f  s e m i n a r s ,  a n d  w o r k s h o p ,  
t h r o u g h  p u b l i c a t i o n  o f  t h e  r e s u l t s  i n  d i f f e r e n t .  j o u r n a l s ,  
a n d  t h r o u g h  t h e  o r g a n i z a t i o n  o f  f i e l d  t r i p s ,  e x t e n d i n g  t h e  
r e s u l t s  on a l a r g e  s c a l e .  
Mak ing  t h e  R e s e a r c h  R e s u l t  a F o l i c y  
The a p p r o a c h e s  i n  t h i s  r e s p e c t  a r e  nea r1 .y  s i m i l a r  
t o  t h o s e  f o r  t h e  d i s s e m i n a t i o n  o f  r e s u l t s .  H o w e v e r , t o  
s u c c e e d  i n  m a k i n g  a p o l i c y  a t .  a n y  l e v e l ,  t h e  p r o j e c t  
i m p l e m e n t e r s  s h o u l d  t a k e  p a r t  as o n e  p o l i c y  m a k e r  o f  t h a t  
l e v e l .  
A p p l i c a t i o n  a n d  D i s t r i b u t i o n  o f  I n f o r m a t i o n  
The  s p e c i f i c  t e c h n i q u e s  a n d  d e v i c e s  w e r e  o b v i o u s  i n  
t h e  p r o j e c t  on t h e  s y s t e m  o f  u p f l o w  a n a e r o b i c  f i l t e r s .  
They  a r e  a s  f o l l o w s : -  
1 .  The  d e s i g n  a n d  c o n s t r u c t i o n . o f  u p f l o w  
a n a e r o b i c  f i l t e r  y s t e m .  
2 .  The  c o n s t r u c t i o n  a n d  u s e  o f  f c r r o c e m e n t .  
3 .  C r i t e r i a  f o r  t h e  o p e r a t i o n  o f  u p f l o w  
a n a e r o b i c  f i l t e r  s y s t e m  i n  a h o s p i t a l .  
4 .  The o p e r a t i o n  a n d  m a i n t e n a n c e  o f  t h i s  
s y s t e m .  
5 . 3  P o l i c y  
I t  c a n  b e  s a i d  f r o m  t h e  e v a l u a t i o n  o f  t h e  t h r e e  
p r o j e c t ,  t h a t  t h e  f o l l o w i n g  p o l i c i e s  h a v e  b e e n  o b t a i n e d :  
The  Food S u p p l e m e n t  P r o j e c t  c r e a t e d  a p o l i c y  on t h e  
n e c e s s i t y  f o r  c h i l d r e n  t o  h a v e  s u p p l e m e n t a r y  f o o d  i f  t h e y  
a r e  f r o m  n e e d y  f a m i l i e s .  The p o l i c y  on t h e  c o n s t r u c t i o n  
o f  a n  u p f l o w  a n a e r o b i c  f i l t e r  t r e a t m e n t  o f  w a s t , e  water is  
o b t a i n e d  f o r m  t h e  p r o j e c t  on u p f l o w  a n a e r o b i c  f i l t e r .  And 
f o r  t h e  p r o j e c t  on d e r m a t o l o g i c a l  p r a c t i c e ,  t h e  a r i s i n g  
p o l i c y  i s  t h e  q u a l i t y  d e v e l o p m e n t  f o r  g e n e r a l  p h y s i c i a n s .  
T h e r e  a r e  many f a c t o r s  w h i c h  c a n  i n f l u e n c e  t h e  
p o l i c y  m a k e r s , f o r  e x a m p l e : -  
1 )  The r e s e a r c h  t o p i c  b e i n g  o f  i n t e r e s t  t o  t h e  
p o l i c y  m a k e r s ,  o r  a l r e a d y  b e i n g  t h e  n a t i o n a l ,  o r  r e g i o n a l  
p o l i c y .  
2 )  The r e l a t i o n s h i p s  b e t w e e n  t h e  p o l i c y  m a k e r s  
a n d  t h e  r e s e a r c h e r s .  
3 )  The e f f e c t i v e n e s s  a n d  e f f i c i e n c y  o f  t h e  
d i s s e m i n a t i o n  o f  r e s e a r c h  r e s u l t s .  
5 . 4  I n f o r m a t i o n  
The  Food S u p p l e m e n t a r y  P r o j e c t  d i s t r i b u t e d  i t s  
i n f o r m a t i o n  on a  v e r y  l a r g e  s c a l e .  T h i s  is  o w i n g  t o  t h e  
f a c t  t h a t  t h e  p r o j e c t  i m p l e m e n t e r s  a r e  w e l l  q u a l i f i e d  a n d  
f u l l  o f  a b i l i t i e s .  
The  r e s e a r c h e r s  o f  t h e  s e c o n d  p r o j e c t  a r e  a l s o  v e r y  
q u a l i f i e d .  The  i n f o r m a t i o n  a h s  b e e n  d i s s e m i n a t e d  w i d e l y  
w i t h i n  t h e  c o u n t r y  a n d  a b r o a d ,  m a k i n g  i t  v e r y  u s e f u l  f o r  
m e d i c a l  a n d  p u b l i c  h e a l t h  c i r c i e s  o f  T h a i l a n d .  
I n f o r m a t i o n  on t h e  u p f l o w  a n a e r o b i c  f i l t e r  a n d  
f e r r o c e m e n t  h a v e  b e e n  d i s t r i b u t e d  among i n t e r e s t e d  g r o u p s  
o f  p e o p l e .  I t  i s  s u g g e s t e d  t h a t  t h e  f o l l o w i n g  s t e p s  
s h o u l d  a l s o  b e  c o n d u c t e d : -  
1 )  p r o d u c i n g  a  v i d e o  t a p e  on h o s p i t a l  w a s t e  w a t e r  
t r e a t m e n t  f o r  t h e  D i v i s i o n  o f  E n v i r o n m e n t a l  H e a l t h  t o  show 
t o  r e l e v a n t  s e c t o r s  a n d  i n t e - r e s t e d  g r o u p s  o f  p e o p l e ,  o r  t o  
show i n  a  c o u r s e  o f  t r a i n i n g  a n d  i n  e x h i b i t i o n s .  
2 )  P r o d u c i n g  s l i d e s  f o r  u s e  when v i d e o  t a p e  i s  n o t  
a p p l i c a b l e .  
3 )  Ayudhya H o s p i t a l  ( S o c i a l  a n d  P r e v e n t i v e  M e d i c a l  
S e c t i o n )  s h o u l d  f o l l o w  u p  t h e  u s e  a n d  r e s u l t  o f  t h i s  w a s t e  
w a t e r  t r e a t m e n t  s y s t e m  a n d  p r o d u c e  t e c h n i c a l  p a p e r s  t o  
d i s s e m i n a t e  t h e  i d e a .  
5 . 5  P o p u l a t i o n  a n d  Community H e a l t h  
No n u m e r i c a l  d a t a  w e r e  a v a i l a b l e  t o  make a  
s y s t e m a t i c  c o m p a r i s o n  b e t w e e n  t h e  h e a l t h  o f  p o p u l a t i o n  and  
communi ty  b e f o r e  a n d  a f t e r  t h e  r e s e a r c h  p r o j e c t s .  
However ,  o b s e r v a t i o n s  a n d  i n t e r v i e w s  i m p l i e d  t h a t  t h e  
i m p a c t s  o f  t h e  t h r e e  p r o j e c t s  h a v e  i m p r o v e d  t h e  p o p u l a t i o n  
a n d  communi ty  h e a 1 t . h .  
5 . 6  E x t e n s i o n  o f  t h e  R e s e a r c h  P r o j e c t s  
E x t e n s i o n  o f  t h e  r e s e a r c h  p r o j e c t  t h r o u g h  t h e  
d i s s e m i n a t i o n  o f  r e s e a r c h  r e s u l t s  h a v e  a l r e a d y  b e e n  
d i s c u s s e d  a b o v e .  F o r  t h e  Food S u p p l e m e n t a r y  P r o j e c t ,  i t  
i s  u n f o r t u n a t e  t h a t  t h e  f o o d  f o r m u l a  h a s  h a d  some 
r e s t r i c t i n g  f a c t o r s  t o w a r d s  a  w i d e  r a n g e  o f  c o n s u m p t i o n .  
The i m p r o v e m e n t  o f  d e r m a t i l o g i c a l  p r a c t i c e  is s t i l l  g o i n g  
on  among k e e n  p h y s i c i a n s  who h a d  b e e n  t r a i n e d .  F o r  t h e  
l a s t  p r o j e c t ,  t h e  e x t e n s i o n  o f  t h e  t r e a t m e n t  s y s t e m  o f  
w a s t e  w a t e r  i n  o t - h e r  h o s p i t a l s  w o u l d  r e q u i r e  b u d g e t  a n d  
o t h e r  f a c t o r s .  
5 . 7  B u s i n e s s  P o t e n t i a l s  
I t  i s  e v i d e n t  t h a t  t h e  s u p p l e m e n t a r y  f o o d  f o r m u l a  
h a s  no  b u s i n e s s  p o t e n t . i a 1 .  The s e c o n d  p r o j e c t  h a s  a  
p o t e n t i a l  f o r  d e r m a t i l o g i c a l  t r a i n i n g s  i n  p r i v a t e  
h o s p i t a l s  a n d  c l i n i c s .  However ,  c a r e f u l  c o n s i d e r a t . i o n s  
a r e  n e e d e d  b e f o r e  p r a c t i c e .  The  t h i r d  p r o j e c t  h a s  a  
p o t e n b i a l  f o r  t h e  w a s t e  w a t e r  t r e a t m e n t  s y s t e m  t o  b e  
i n s t a l l e d  i n  h o t e l s ,  f a c t o r i e s ,  s c h o o l s ,  a n d  b i g  b u i l d i n g s  
s u c h  a s  c o n d o m i n i u m s ,  e t c .  
5 . 8  Recommendat i o n s  
The e v a l u a t i o n s  o f  t h e  i m p a c t s  o f  t h e  t h r e e  p r o j e c t  
h a v e  shown t h a t . :  - 
1) The p u r p o s e  a n d  t r e n d s  o f  e v a l u a t i o n  s h o u l d  b e  
t a k e n  i n t o  a c c o u n t  t o g e t h e r  w i t h  t h e  e v a l u a t i v e  a n d  
r e s e a r c h  c r i t e r i a  a n d  m e t h o d s  t o  d e t e r m i n e  t h e  a p p r o a c h e s  
a n d  p r o c e s s e s  o f  e v a l u a t i o n .  
2 )  I t  w a s  i m p o s s i b l e  t o  c o n d u c t  a q u a n t i t a t i v e  
a n a l y s i s  i n  t , h i s  e v a l u a t i o n ,  s i n c e  i t  was e x t r e m e l y  
d i f f i c u l t  t o  o b t a i n  n u m e r i c a l  d a . t a  f r o m  t h e  t h r e e  
p r o j e c t s .  
The e v a l u a t i o n  o f  t h e  r e s e a r c h  i m p a c t s  s h o u l d  b e  
p l a n n e d  a t  t h e  same  s t a g e  a s  t h e  p l a n n i n g  o f  t h e  
p r o j e c t ,  i n  o r d e r  t o  
1 )  know w h a t  i s  o r  w h a t  i s  n o t  t h e  i m p a c t  o f  a n  on- 
g o i n g  p r o j e c t ,  o f  a  c o m p l e t e d  p r o j e c t ,  a n d  o f  a p r o j e c t  
w h i c h  h a s  b e e n  c o m p l e t e d  f o r  some t i m e .  
2 )  d e t e r m i n e  s u i t a b l e  p e r s o n n e l  o r  s u i t a b l e  
a g e n c y / d e p a r t m e n t  t o  e v a l u a t e  t h e  i m p a c t s .  
3 )  a l l o w  t i m e  f o r  t h e  e v a l u a t o r s  t o  work  a n d  f o l l o w  
u p  t h e  p r o j e c t ' s  i m p a c t s  a s  c l o s e l y  a s  p o s s i b l e .  
4 )  a l l o w  t h e  p r o j e c t  i m p l e m e n t e r s  a n d  t h e  i m p a c t  
e v a l u a t o r s  t o  c o n s i d e r  t h e  p l a n  a n d  t h e  r e s u l t s  o f  t h e  
e v a l u a t i o n  t o g e t h e r .  
5 )  o b t a i n  a d e q u a t e  d a t a  f o r  a  q u a n t i t a t i v e  a n a l y s i s  
o f  t h e  e v a l u a t i o n .  
I n  t h i s  e v a l u a t i o n  o f  t h e  p r o j e c t s  i n p a c t s ,  t h e  
e v a l u a t o r s  h a v e  b a s e d  t h e i r  e v a l u a t i o n  on t h e  p u r p o s e  a n d  
t h e  t r e n d s  o f  e v a l u a t i o n  a s  a l r e a d y  m e n t i o n e d ,  a n d  
f o l l o w e d  t h e s e  p r o c e d u r e s :  
1) r e a d  a l l  t h e  p r o j e c t s '  p a p e r s ,  d r a w i n g  o u t  t h e  
m a i n  t o p i c s  t o  e v a l u a t e d .  
2 )  r e a d  t h e  p a p e r s  c o n t a i n i n g  t h e  t o p i c s  t o  b e  
e v a l u a t e d ,  n o t i n g  t h e  d e t a i l s .  
3 )  c o n s u l t  t h e  p r o j e c t  i m p l e m e n t e r s  as  t o  t h e  
d e t a i l s  i n  2 ) .  
4 )  c o n s t r u c t  a q u e s t i o n n a r i e  o r  a n  i n f o r m a t i o n  
s h e e t .  
5 )  d i s t r i b u t e  t h e  q u e s t i o n n a i r e  t o  t h e  p r o j e c t  
i m p l e m e n t e r s  t o  f i l l  i n ,  o r  u s e  t h e  i n f o r m a t i o n  s h e e t  t o  
i n t e r v i e w  them a n d  t h e  r e l e v a n t .  p e r s o n s .  
6 )  m e e t  a n d  i n t e r v i e w  t h e  p r o j e c t  i m p l e m e n t e r s  a n d  
r e l e v a n t  p e r s o n n e l  t o  o b t a i n  a s  much i n f o r m a t . i o n  a s  
p o s s i b l e  w h i c h  is  b o t h  v a l i d  a n d  r e l i a b l e .  
7 )  c o n s i d e r  t h e  i n f o r m a t i o n  f r o m  n o . 2 ) , 3 ) , 5 )  a n d  
6 ) ,  u s e  t h e  q u a l i t a t i v e  a n a l y s i s  t o  make  a n  i n f e r e n c e  o f  
t h e  i m p a c t s .  
8 )  d r a f t .  a  c o n c l u s i o n  r e p o r t  f r o m  7 ) .  
9 )  r e v i s e  t h e  r e p o r t .  t o  make t h e  f i n a l  c o n c l u s i o n  
a n d  r ecommenda t  i o n s .  
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Papers Used to Study the Project Background 
Food supplement project 
1. Village food production and processing 
outreach program. (IDRC proposal, phase I) (sheets) 
2. Food processing centres (Thailand) Phase I1 
(IDRC proposal, phase 11) (sheets) 
3. Formulation of supplementary infant foods at 
the home and village level in Thailand. (sheets) 
4. Village food production and processing 
outreach program, phase I(1979-1981) (sheets) 
5. Village food production and processing 
outreach program phase I1 
6. Village food production and processing 
outreach program: phase 11, A report on the implementation 
and economic feasibility of the project. (sheets) 
7. Progress report, Phase I1 (1982-1983) 
8. Home and village prepared weaning foods in 
Thailand. (sheets) 
9. Progress report (1979-1980), village food 
production and processing outreach program. (sheets) 
10. Proceedings of workshop on home and village 
prepared supplementary food practices in Asia, Bangkok, 
Thailand. (28-30 october 1983) 
11. Implementation of a conceptual scheme for 
improving the nutritional status of the rural poor in 
Thailand. (sheets) 
12. Improvement of nutritional status through 
infant food implementation at home and village levels. 
(sheets) 
The Project "Improvement of Dermatological Pr'actice in 
Thailand 
1. The report on inprovement of dermatological 
practices in Thailand. 
2. Description of the project on improvement 
of dermatological practice in Thailand 
3. Dermatological record 
4. Manual on analysis and follow-up of 
dermatological diagnosis and treatment using 
dermatological record of IDRC project. 
5. Manual on analysis and follow-up of 
dermatological diagnosis and treatment using 
dermatological record of IDRC project. 
6. Handbook of common skin diseases in Thailand 
7 .  Proceedings conference on Restoration and 
Promotion of Dermatological Physicians (March 15-16,1982) 
The Project "Development of Appropriate and Economic 
Treatment System for Hospital Wastewater" 
1. Final report on development of appropriate 
and economic treatment system for hospital wastewater. 
2. Manual on design, construction, operation and 
maintenance of upflow anaerobic filter treatment 
system for hospital wastewater. 
3. Final report on development of appropriate 
and economic treatment system for hospital wastewater. 
(Executive report) 
A p p e n d i x  1 . 2  
i n f o r m a n t s  
Food S u p p l e m e n t  P r o j e c t  
P r o f e s s o r  D r .  A r e e  V a l y a s e v i  (M.D.) 
D i r e c t o r  o f  N u t r i t i o n a l  R e s e a r c h  I n s t i t u t e ,  
U n i v e r s i t y .  
P r o f e s s o r  D r .  S a k o r n  D h a n a m i t . t a  (M.D.)  
N i t r i t i o n a l  R e s e a r c h  I n s t i t u t e ,  M a h i d o l  
U n i v e r s i t y .  
D r . S o m j a i  W i c h a i d i t  
N u t r i t i o n a l  R e s e a r c h  I n s t i t u t e , M a h i d o l  
U n i v e r s i t y .  
Mrs. Suwannee  D h a m j a r o e n  
N u t r i t i o n a l  R e s e a r c h  I n s t i t u t e , M a h i d o l  
U n i v e r s i t y .  
Mrs. P e n s r i  P o o c h a r n  
F o r m e r  P r o j e c t  I m p l e m e n t e r  ( a t  p r e s e n t  l i v i n g  a t  
Ban Nong H a i ,  P i b u n  M a n g s a h a r n  D i s t r i c t ,  
U b o n r a j  t h a n i )  . 
D r .  W e e r a c h a i  P a t a w a n  (M. D .  ) 
D i r e c t o r  o f  t h e  o f f i c e  o f  P u b l i c  H e a l t h  
A d m i n i s t r a t i o n  a n d  T e c h n i c a l  M a t t e r ,  
U b o n r a j t h a n i  
M r .  Pan  P u e n g p e n g  
V i l l - a g e  Headman,  5 t h  S e c t i o n ,  Tambon Ban Dang,  
T r a k a r n  P u e t p o n  D i s t r i c t ,  U b o n r a j t h a n i  
Mr .Pak  Wongkham 
H e a d m a s t e r  o f  Ban Dang Boonse rm U t h i t .  S c h o o l . ,  
Tambon Ban d a n g ,  T r a k a r n  P u e t p o n  D i s t r i c t ,  
U b o n r a j t h a n i  
Miss Montha  Waiprom 
T e a c h e r  a t  Ban L a i  Sugn S c h o o l ,  T r a k a r n P u e t p o n  
D i s t r i c t ,  U b o n r a j t h a n i .  
Mrs. Khampong T h a n a  
Member o f  h o u s e w i f e  g r o u p ,  Ban L a i  T u n g ,  
T r a k o r n P u e t p o n  D i s t r i c t . ,  U b o n r a j t h a n i .  
Miss P o o n s o o k  S u r a t h a m a n a n  
H e a l t h  P r o m o t i o n  o f f i c e r ,  Ban L a i  T u n g ,  
T r a k a r n P u e t p o n  D i s t r i c t ,  U b o n r a j t h a n i .  
t h e  P r o j e c t  " I m p r o v e m e n t  o f  D e r m a t o l o g i c . a l  P r a c t i c e  i n  
Tha. i  l a n d "  
1. D r .  Renoo K o t r a j a r a s  (M.D) 
F o r m e r  D i r e c t o r  o f  t . h e  I n s t i t u t e  o f  D e r m a t o l o g y  
2 .  D r .  K r i t s a d a  D u a n g - u r a i  (M.D) 
D o c t o r  a t .  P r a  Mongkut  H o s p i t a l  
3 .  D r .  P a i b o o n  W a t c h a r a c h i w i n  (M.D) 
D o c t o r  a t  C h o l b u r i  H o s p i t a l  
The Project "Development of Appropriate and Economic 
Treatment System for Hospital Wastewater" 
1. Mrs. Nitay Mahabhol 
Director of the Division of Environmental 
Health,Department of Health 
2. Mr. Nirut Khunpol 
Engineer, Division of Environmental Health, 
Department of Health 
3. Dr. Ratana Paliwanit (M.D.) 
Director of Ayudhya Provincial Hospital 
4. Dr. Fotjanart Soitong (M.D.) 
Deputy Director of Ayudhya Hospital 
5. Dr.Pichet Janta-issara (M.D.) 
Heal of Social and Preventive Medicine Section, 
Ayudhya Hospital 
6. Mrs. Somkit Hirunyupakorn 
Epidomological Nurse, Social and Preventive 
Medicine Section, Ayudhya Hospital 
A p p e n d i x  1 . 3  
P o s s i b l e  1 n d i c a t . o r s  f o r  E v a l u a t i o n  
From t h e  w o r k s h o p  on "Model C o n s t r u c t i o n  f o r  t h e  
E v a l u a t i o n  o f  I m p a c t s  f r o m  P r o ' j e c t s  S u p p o r t e d  b y  IDRC", 
c o n d u c t e d  b y  t , h e  DTEC, Novermber  1 4 - 1 5 , 1 9 8 6 .  
I.. A c c e p t a n c e  o f  t h e  t a r g e t  g r o u p s  
2 .  E x t e n s i o n  o f  t h e  p r o j e c t  
3 .  P r o d u c t i o n  i n v e s t m e n t  ( I f  t h e r e  i s  p r o d u c t i o n )  
4 . ,  S t o r a g e  o f  p r o d u c t s  (when t h e r e  i s  a n y  p r o d u c t )  
5 .  Use o f  l a b o r  
6 .  c o n d i t i o n s  o f  p h y s i c a l  e n v i r o n m e n t  
7 .  C o n d i t i o n s  o f  s o c i a l  e n v i r o n m e n t  
8. A p p r o p r i a t e n e s s  o f  t e c h n o l o g y  u s e d  
9.  A l t e r a t i o n  o f  a r i s i n g  t e c h n o l o g y  ( i n  a n d  
, o u t s i d e  o f  t h e  p r o j e c t )  
1 0 .  I n n o v a t  i o n  
11. Knowledge  a c q u i s i t i o n  o f  t h e  p r o j e c t  
i m p l e e m e n t e r s  
1 2 .  T r a i n i n g  o f  o t . h e r s  
1 3 .  B y - p r o d u c t s  o f  e q u i p m e n t  a n d  t e c h n i c a l  p a p e r s  
1 4 .  C h a n g e s  o f  i n d i v i d u a l ,  h o u s e h o l d ,  a n d  communi ty  
h e a l t h  among t a r g e t  g r o u p s  
1 5 .  C h a n g e s  o f  h e a l t h  s e r v i c i n g  f o r  t a r g e t  g r o u p s  
a n d  o t h e r  r e l e v a n t  g r o u p s  
16 .  C h a n g e s  of  hea1 t .h  s y s t e m  o f  t a r g e t  g r o u p s  
1 7 .  C o o p e r a t i o n  f r o m  communi ty  
A p p e n d i x  1 . 4  
Q u e s t i o n n a i r e  U s e d  i n  E v a l u a t i o n  o f  I m p a c t s  
R e q u i r e d  d a t a  c o l l e c t e d  b y  . . . . . . . . . . . . . .  
P o s i t i o n  i n  p r o j e c t  . . . . . . . . . . . . . . . . . . . . .  
F o r  P r o j e c t  . . . . . . . . . . . . . . . . . . . .  
O v e r a l l  o b j e c t i v e  . . . . . . . . . . . . . . . . . . .  
S p e c i f i c  o b j e c t i v e s  a . . . . . . . . . . . . .  
b .  . . . . . . . . . . . .  
C . . . . . . . . . . . . .  
e t c  . . . . . . . . . . . .  
1. D i d  p r o j e c t .  a c h i e v e  t h e  o b j e c t i v e s  7 
O v e r a l l  o b j e c t i v e  Y e s  No 
S p e c i f i c  o b j e c t i v e  a  3 I 
b  Y Y 
c Y 9 
e t c .  
2 .  What a r e  t h e  a c t i v i t i e s  o f  t h e  p r o j e c t  ? 
a  c o m p l e t e d  Not  C o m p l e t e d  
b 3 1 
C I 7 
d  Y 1 
2 . 1  What. r e s u l t s )  i s  ( a r e )  o b t a i n e d  f r o m  t h e  
c o m p l e t e d  a c t i v i t i e s  7 
. . . . . . . . . . . . . . .  
2 . 2  How a r e  t h e y  a c h i e v e d  ? 
. . . . . . . . . . . . . . .  
2 . 3  If not .  a c h i e v e d ,  why i s  i t  n o t  a c h i e v e d  ? 
3 .  P l e a s e  s t a t e  t h e  r e s u l t s  ( e x p e c t e d  a n d  u n e x p e c t e d )  o f  
t h e  p r o j e c t .  
3 . 1  E x p e c t e d  r e s u l t s  
a . .  . . . . . .  b .  . . . . . . .  c .  . . . . . .  d . . . . . . . . . . .  e t c .  
3 . 2  U n e x p e c t e d  r e s u l t s  
a........b........c......d............. e t c .  
4 .  What h a s  b e e n  o d n e  i n  o r d e r  t h a t  t h e  r e s u l t s  a r e  u s e d  
o n  a w i d e r  s c a l e  ? 
. . . . . . . . . . . . . . . . . . .  
5 .  Do y o u  w a n t  t h e  p r o j e c t  r e s u l t s  t o  b e  e x t e n d e d  a l l  
o v e r  t h e  c o u n t r y  ? 
. . . . . . . . . . . . . . . . . . . . . .  
5 . 1  I f  y e s , ,  w h i c h  r e s u l t s  ? 
. . . . . . . . . . . . .  
5 . 2  How c a n  I D R C  s u p p o r t .  i n  t h i s  r e s p e c t  ? 
6 .  What. a r e  t h e  b u s i n e s s  p o t e n t i a l s  o f  t h e  r e s e a r c h  
r e s u l t s  a n d  p r o j e c t  i m p l e m e n t a t i o n  ? 
. . . . . . . . . . . . . .  
If y e s ,  how ? 
7 .  What a r e  t h e  r e s u l t s  a n d  i n f o r m a t i o n  o b t a i n e d  f r o m  t h e  
p r o j e c t  ? 
. . . . . . . . . . . . . .  
7 . 1  What h a v e  d i r e c t l y  b e e n  a p p l i e d  ? How? What 
o u t c o m e s  ? 
. . . . . . . . . . . .  
7 . 2  What h a v e  i n d i r e c t l y  b e e n  a p p l i e d  ? How ? What 
o u t c o m e s  ? 
8. Who o b t a i n  t h e  b e n e f i t s  f r o m  t h e  p r o j e c t  ? 
many a v e r a g e  a  f e w  n o n e  
P r o j e c t  l e a d e r  3 9 2  1 0  
P r o j e c t  r e s e a r c h e r s  
P r o j e c t  w o r k s e r s  
P o p u l a t i o n  a t  p r o j e c t  s i t e  
L o c a l  g o v e r n m e n t a l  s e c t i o n  
O t h e r s  ( p l e a s e  s t a t e )  . . . . . .  
9 .  Is t h e r e  a n y  c o n t i n u a t i o n  o f  work r e s u l t s  ? ( b y  t h e  
I n s t i t u t e / G o v e r n m e n t a l  s e c t i o n  o f  t h e  r e s e a r c h e r s  
No 
Y e s ,  i n  terms o f  i m p l e m e n t a t i o n  b y  a n  a g e n c y  o r  
d e p a r t m e n t  
Y e s ,  i n  t e r m s  o f  a d v i c e s  g i v e n  b y  a g e n c y / d e p a r t m e n t  
Yes ,  w i t h o u t  a n y  s p e c i f i c  a g e n c y  
Y e s ,  i n  t e r m s  o f  d a v i c e s  b u t  w i t h o u t  a n y  a g e n c y  
1 0 .  Is t h e r e  a n y  p o l i c y  a r i s i n g  f r o m  t h e  i m p l e m e n t a t i o n  
o f  t h e  p r o j e c t  ? 
1 0 . 1  I f  y e s ,  who t a k e s  i t  t o  p r a c t i s e  ? 
1 0 . 2  What l e v e l  i s  t h e  p o l i c y  ? 
I n t e r n a t i o n a l  N a t i o n a l  R e g i o n a l  
P r o v i n c i a l  D i s t r i c t  Tambon o r  
v i l l a g e  
1 0 . 3  How i s  i t  p r o m o t e d  t o  a n  i n t e r n a t i o n a l  p o l i c y ?  
. . . . . . . . . . .  
1 0 . 4  How i s  it. p r o m o t e d  t o  a n a t i o n a l  p o l i c y  7 
. . . . . . . . . . .  
1 0 . 5  How i s  i t  p r o m o t e d  t o  a r e g i o n a l  p o l i c y  ? 
. . . . . . . . . . .  
1 0 . 6  How is i t  p r o m o t e d  t o  a p r o v i n c i a l  p o l i c y  ? 
. . . . . . . . . . .  
1 0 . 7  How is  i t  p r o m o t e d  t o  a  d i s t r i c t .  po- locy  ? 
. . . . . . . . . . .  
1 0 . 8  How i s  i t  p r o m o t e d  t o  a Tambon o r  v i l l a g e  
p o l i c y  ? 
1 0 . 9  Is  i t  u s e f u l  t o  t h e  p o l i c y  m a k e r s  ? 
. . . . . . . . . . .  
11. When t h e  p r o j e c t  i s  c o m p l e t e d ,  i s  t h e r e  a n y  a r i s i n g  
i n  p l e m e n t a t i o n  t e c h n i q u e  ? 
. . . . . . . . . . . . . . .  
I f  y e s ,  who u s e s  t h e  t , e c h n i q u e  ? 
. . . . . . . . . . . . . .  
1 2 .  When t h e  p r o j e c t .  i s  c o m p l e t e d ,  i s  t h e r e  a n y  a r i s i n g  
I m p l e m e n t a t i o n  s y s t e m  ? 
. . . . . . . . . . . . . . .  
I f  y e s ,  who u s e s  t h e  s y s t e m  ? 
1 3 .  When t h e  p r o j e c t  i s  c o m p l e t e d ,  a r e  t h e r e  a n y  a r i s i n g  
r e c o m m e n d a t i o n s  w i t h  r e s p e c t  t o  t h e  d i s c i p l i n e  ? 
. . . . . . . . . . . . .  
I f  y e s ,  w h a t  a r e  t h e y  ? Who u s e s  them ? 
a .  Recommenda t ion  No. : . . . . . . . . . . .  
Us e r . . . . . . . .  
b .  Recommenda t ion  No 2 :  . . . . . . . . . . .  
User . . . . . . . .  
e t c .  
1 4 .  To whom h a s  t h e  i n f o r m a t i o n  b e e n  g i v e n  t o  ? H o w  ? 
a .  I n f o r m a t i o n  on . . . . . . . . . . .  
. . . . . . . . . .  G i v e n  t o . .  . . . . . . . . . .  T h r o u g h  
. . . . . . . . .  b .  I n f o r m a t i o n  on 
. . . . . . . . . .  G i v e n  t o  . . . . . . . " . .  T h r o u g h  
e t c .  
15 .  Has t h e r e  b e e n  a n y  e x c h a n g e  o f  i n f o r m a t i o n  w i t h  o t h e r  
p r o j e c t s ,  s e c t i o n ,  o r  a n y  o t h e r  work  
a .  I n f o r m a t i o n  on  . . . . . . . . . .  
G i v e n  t o . .  . . . . . . .  T h r o u g h  . . . . . . . . .  
. . . . . . . .  b .  I n f o r m a t i o n  o n  
G i v e n  t o . .  . . . . . . . . . . .  T h r o u g h  . . . . . . . . .  
16 .  Who was  t h e  t a r g e t  p o p u l a t i o n  ? 
a  . . . . . . . .  
b . . . . . . . .  
e t c .  
17 .  D i d  t h e  t a r g e t  p o p u l a t i o n  a c c e p t  t h e  i d e a  ? How ? 
B e s i d e s  y o u r s e l f ,  who d o  you t h i n k  w i l l  b e  a b l e  t o  
g i v e  i n f o r m a t i o n  f o r  t h e  e v a l u a t i o n  o f  i m p a c t s  o f  t h i s  
p r o j e c t  ? 
N a m e  . . . . . . . . .  
. . . . . . . . .  A d d r e s s  
. . . . . . . . .  Name. . .  
A d d r e s s  . . . . . . . . .  
Aggendix 2-1 
TimeLWork ~chedule for the Food Sggplgmgntary P r ~ j e c t  ---- ---- -------- --- --- ----
Phase I 
a) Nong Hai village in Phibun District. 
After changes resulting from the int.egrated 
health, nutrition and manpower development project (1977- 
1979), there were following important activities. 
1. Implimentation and food supplementation 
(beginning of Month 1) 
2. Evaluation of weight. (Month 12) , 
3. Evaluation of effort (Month 16) 
4. Evaluation of weight (Month 19) 
5 .  Evaluation of weight (Month 22) 
6. Project revision (Month 22-23) 
b) Lai-Tung, Lai-Soong, and Ban--Dang villages of 
Trakarn District. 
After the natural changes in the villages, 
theimportant activities were: 
1. Preparating phase (Month 1 through Month 3) 
2. Implementation (beginning of Month 4) 
3, Evaluation of weight (Month 12) 
4. Evaluation of effort (Month 16) 
5. Evaluation of weight (Month 19) 
6. Evaluation of Weight (Month 22) 
7. Project revision (Month 22-23) 
Phase I1 
The important activities were: 
1) Determine the economic feasibility of marketing 
infant food product at the Nong-Hai FPC for the ten 
villages in the project site. 
2) Assessing demand for infant. food in the 10 
Villages. 
3) Test the marketing of the product through one 
outlet. 
4) Study the cost, availability and potential 
supplier of the materials for production of supplement 
formula. 
5) Assessing various methods of product 
distribution for effectiveness, ease of management and 
reliability of cost. 
6) Advertising the product by various promotional 
techniques (radio annoucement, printed material, 
distribution of sample, video-tape, display in the village 
health and agricultural offices.) 
7) Running a pilot food processing, in relation to 
the project conducted by the Food Technology Department of 
Chulalongkorn University, at. Nong-Hai FPC. 
8) Review the food processing activit,ies and 
services provided in order to determine the additional 
food processing requirement in the villages. 
9) Routine consumer survey of the prices. 
1 0 )  E s t i m a t e  t h e  c o s t  o f  p r o d u c t i o n  
1 1 )  I d e n t i f i c a t i o n  o f  i n t e r e s t e d  e n t r e p r e n e i l r .  
1 2 )  M o d i f i c a t i o n  o f  f o o d  p r o c e s s i n g ,  m a n a g e m e n t ,  
a n d  m a r k e t i n g  s y s t e m  t o  r e d u c e  c o s t s  a n d  r e a c h  t h e  
i d e n t i f i e d  m a r k e t .  
1 3 )  Weekly  r e c o r d  f o r  i n v e n t o r y ,  s a l e s ,  c o s t s ,  a n d  
r e t u r n s .  
1 4 )  D e t e r m i n e  i n c i d e n c e  o f  m a l n u t r i t i o n  among 
c h i l d r e n  0-4 y e a r s  o l d  i n  t h e  t e n  v i l l a g e s  b e f o r e  s e l l i n g  
o f  t h e  p r o d u c t ,  a n d  r e a s s e s s  a f t e r  6 m o n t h s  o f  s e l l i n g  t h e  
p r o d u c t ,  t o  f i n d  t h e  number  o f  h o u s e h o l d s  u s i n g  t h e  i n f a n t  
f o o d  f o r m u l a ,  t h e  e f f e c t  o f  m a r k e t i n g ,  a n d  n u t r i t i o n a l  
s t a t u s .  
1 5 )  C o n d u c t i n g  w o r k s h o p  i n  Nong-Hai t o  r e v i e w  t h e  
r e s u l t s .  P a r t i c i p a n t s  w e r e  p o t e n t i a l  FPC o p e r a t o r s ,  r a w  
m a t e r i a l  s u p p l i e r s ,  p r o d u c t  d i s t r i b u t o r s  f r o m  t h e  t e n  
v i l l a g e s .  
0 r) A ~ ~ ~ n d i x  5 ~ 6  
S u ~ p l e m e n t a r y  Formula  o r  S u ~ ~ L e g g p t a y y  Food M i x t u r e  
A c c e ~ t g d  formulas 
1. R i c e  + Soy  b e a n  + S e s a m e  
2 .  R i c e  + Soy b e a n  + G r o u n d n u t  
3 .  R i c e  + Mung b e a n  + Sesame  
4 .  Rice + Mung b e a n  + G r o u n d n u t  
7 0 : 1 5 : 1 5  b y  w e i g h t  
Not a c c e ~ t e d  --- ---- --- 
1. R i c e  + F i s h  m e a l  + Sesame  
2 .  R i c e  + F i s h  m e a l  + G r o u n d n u t  
3 .  R i c e  + F i s h  m e a l  + O i l  
P r o c e s s i n g  - - - - - - - - - 
R i c e  Mung b e a n  Sesame  
R o a s t  ( m e t a l  p a n )  5-10 min  3-5 min  3-5 min  
W e i g h i n g  ( S i m p l e )  
w e i g h i n g  m a c h i n e )  70 1 5  15 
G r i n d i n g  ( C e  Co Co 
e l e c t r i c  
m a c h i n e  o r  Manua l  
g r i n d i n g  m a c h i n e )  
Mix 
S u p p l e m e n t a r y  Food M i x t , u r e  
C o o k i n g  
1.  p a r t  of  m i x t u r e  a n d  6 p a r t  o f  w a t e r  ( b y  w e i g h t )  
b o i l  f o r  10-15 m i n u t e s  
g r e e n  l e a f  v e g e t a b l e  may b e  a d d e d  
Amount p e r  d a y  
1. Age i G  m o n t h s :  
2 .  Age 6-12 m o n t h s :  
3 .  Age 1-2 y e a r :  
4 .  Age > 2 y e a r s :  
20 g r a m s  
40  g r a m s  
G O .  g r a m s  
1 0 0  g r a m s  
A c c e p t a b i l i t y  > 90 p e r c e n t .  i n  6 m o n t h s  - 2 y e a r s  c h i l d r e n  
E f f e c t i v e n e s s  
2nd  a n d  3 r d  d e g r e e  m a l n o u r i s h e d  c h i l d r e n  g a i n  
w e i g h t .  w i t h i n  4-6 m o n t h s .  
A p p e n d i x  2 . 3  
M a i n t e n a n c e  T a b l e  F o r  t h e  W a s t e  W a t e r  T r e a t m e n t  S y s t e m  
E v e r y  d a y  
- Check g a r b a g e  / s m e l l  - 
r e c e p t a c l e  - 
- Check r e c e p t a c l e  f o r  c e n t e e n  - 
g a r b a g e  - 
i n  p u m p i n g  p o n d  - 
- M e a s u r e  c h l o r i n e  - 
- Check g a r b a g e  r e c e p t a c l e  
- M e a s u r e  s e d i m e n t  
E v e r y  week 
M e a s u r e  t e m p e r a t u r e  
G r e a s e  n e c e s s a r y  
p a r t s  
Check  g e a r  l u b r i c a n t  
Check  t h e  b e l t  
C h e c k  t h e  l awn  
C h e c k  t h e  l awn  
E v e r y  m o n t h  E v e r y  t h r e e  m o n t h s  
- Check  t h e  pump - c h e c k  f a t  r e c e p t a c l e  
- R e c o r d  power  u n i t  - Check  b e a r i n g s  
- C l e a n  p o w e r  b o a r d  
E v e r y  s i x  m o n t h s  E v e r y  y e a r  
- A p p l y  r u s t p r o o f  p a i n t  - C h a n g e  p u m p ' s  
on s t e e l  p a r t s  l u b r i c a n t  
- Check  l u b r i c a n t  i n  t h e  pump 
- I n j e c t  p o w e r - c o n t a c t  l i q u i d  
c l e a n e r  
- Change  g e a r  l u b r i c a n t  
E v e r y  two  y e a r s  
- Wash a l l  p i p i n g  s y s t e m s  
S p a r e  m a t . e r i a l s  
- B e l t  
- G r e a s e .  
- L u b r i c a n t  
- E l e c t r i c a l  e q u i p m e n t  
- Powder  c h l o r i n e  a n d  a n a l y t i c a l  l i q u i d  ( n o t  f o r  
o v e r  t .han  6 m o n t h s )  
Appendix 2.4 
Comparison of Advantages and Disadvantages of Anaerobic 
filter system, 0xi.dat.ion Ditch (aerobic), and 
stabilization Ponds 
1. Anaerobic Filter System 
1) Dispose organic matter efficiently (97.8 % )  
2) Dispose enzyme efficiently (99.9%) 
3) Save the use of land area 
4) Lower operation/maintenance cost 
5 )  Using a lot of chlorine 
6) Ammonium resulting from use of chlorine can be 
used as fertilizer 
7) Consuming more power than stabilization ponds but 
about the same as oxidation ditch 
2. Oxidation Ditch 
1) Dispose organic matters efficiently 
2) Dispose enzymes matters efficiently 
3) Requiring large area 
4) Consuming less chlorine than anaerobic filter 
5 )  Nitrate salt resulting from chlorine can be harmful 
6) Consuming more power than stabilization ponds 
* 
3. Stabilization ponds 
1) Dispose chemicals efficiently 
2) Dispose enzymes 
3) Requiring very large area 
4) Consuming less chlorine than anaerobic filter 
5) Consuming less power than the other two syst.ems 
